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1.0 INTRCDUCTION

1.1 Background

This report presents the results of the investigation of
near surface soil contamination in an area of St. Louis Park,
Minnescta, south of the former Reilly Industries, Inc. (Reilly)
site. The City of St. Louis Park (City) conducted the soil
investigation pursuant to Section 11 of the Consent Decree-
Remedial Action Plan (CD-RAP) in the case of the United States
of America, et al., vs. Reilly Tar and Chemical Corperation,
et al. The City submitted a Soil Investigaticn Plan to the
Minnesota Pollution Control Agency (MPCA) and the United States
Environmental Protection Agency (U.S. EPA) on December 3, 1886,
The City filed amendments to the plan on December 31, 1986,
October 28, 1987, July 8, 1988, September 23, 1988, and
November 17, 1988. Upon receipt of verbal approval of the Soil
Investigation Plan from the MPCA and U.S. EPA, the City
conducted the field program in September, 1988.

1.2 Purpose

The purpose of this report is to provide the MPCA and U.S.
EPA the results of laboratory analyses and visual and olfactory
observations completed on samples taken from 15 shallow borings
in an area bounded by Lake Street on the north; Monitor Street
and an imaginary straight-line extension of Monitor Street to
Methodist Hospital on the east; Minnehaha Creek on the south;
and Taft Avenue and an imaginary straight-line extension of
Taft Avenue to Minnehaha Creek on the west (see Appendix A).
The results of laboratory analyses and visual and olfactory
observations will serve to determine those properties owned by
the parties to the CD-RAP on which a release of hazardous

substances resulting from operations at the former Reilly site
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has occurred or is occurring. Further, those results will
serve to identify other properties within the area described
above, on or under which a release has occurred or is
continuing to occur.

1.3 Appreoach

Upon receipt of verbal approval of the Soil Investigation
Plan, a licensed contractor installed fifteen borings in
locations designed to cover the entire study area. ‘Seven
borings were located on property owned by the City and eight
borings were located on private property pursuant to the
receipt of the owners' permission. All borings were located
outdoors.

Soil samples were collected for analysis for benzene -
extractable compounds and phencolic compounds in accordance with
the provisions of the Soil Investigation Plan, and qualitative
descriptions of contamination were carefully recorded for each
soil sample. A set of ten samples qualitatively described as
clean was collected for analysis to help determine background
levels of benzene extractables and phenolics. The results of
the soil investigation are based on both qualitative
descriptions and quantitative data.
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2.0 SITE DESCRIPTION
2.1 Site Location

As described above, the boundaries of the site are as
follows: Lake Street on the north; Monitor Street and an
imaginary straight-line extension of Monitor Street to
Methodist Hospital on the east; Minnehaha Creek on the south;
and Taft Avenue plus an imaginary straight-line extension of
Taft Avenue to Minnehaha Creek on the west (Appendix A). Most
of the site is paved or impermeable, and is occupied primarily
by commercial and light industrial facilities.

2.2 Site Hydrogeology

In the study area, approximately 65 feet of Drift and 25
feet of Platteville Limestone overlie the Glenwood Shale
confining bed. The Drift consists of sands and gravel which
are in some places overlain by lacustrine deposits (e.g., peat
and organic clay in the bog area south of the former Reilly
site) and underlain by till, outwash, valley-fill deposits and
weathered bedrock (U.S. Geological Survey Water Supply Paper
2211).

Historically, ground water flow in the Drift Aquifer has
been to the east-southeast (U.S. Geological Survey Water Supply
Paper 2211). This flow direction, coupled with the known
sources of ground water contamination in the bog area north of
Lake Street (a hydrogeologic recharge zone adjacent to the
study area), has resulted in ground water contamination in part
of the northern portion of the CD-RAP Section 11 Soil
Investigation study area. This contamination has been noted
at dewatering activities for construction projects at South Oak
Pond and at the Costco property (3745 Louisiana Avenue).



Boring

Bl
B2
B3
B4
B5
B-6b

B-7

B-9
BlO
B1l1
Blz2
B13
Bl4

B15

NA indicates not available

TABLE 2-1

WATER LEVEL DATA

Surface
Elevation Depth
894.1 12.5
890.3 13.6
889.2 7.3
889.9 NA
8%82.0 12.2
888.4 3.3
890.7 6.8
890.6 7.8
889.2 3.2
891.6 8.2
890.6 12.2
893.3 16.2
890.4 6.5
892.4 10.1
894.1 NA
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Elevation

881.6
876.7
882.0
NA

879.8

883.9
882.8
886.0
883.4
878.4
877.1
883.9
882.3

NA

885.1
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Water levels taken in the boreholes immediately upon
completion (Table 2-1) indicate general eastward ground water
flow. However during the Soil Investigation, the South Oak
Pond dewatering activities were ongeing, and probably
influenced the measured water levels. This is indicated in
the data by a subdued apparent ground water divide, with a
steeper gradient on the east side (the regional flow direction)
and a shallower gradient on the west side (due to the
dewatering activities).
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3.0 FIELD PROGRAM
3.1 General

The field program consisting of fifteen soil borings in
the locations shown on the site map (Appendix A) was conducted
between September 6, 1988 and September 23, 1988. The borings
ranged in depth from 36.0 to 55.5 feet below ground surface,
none penetrating bedrock.

3.2 Drilling Procedures

A licenced water well contractor performed the drilling
activities and sample retrieval in accordance with the
provisions of the approved Soil Investigation Plan. To
minimize cross contamination, the contractor steam cleaned the
drilling rig and all sampling and drilling tools prior to
beginning the work and between boring locations. The drilling
contractor advanced the boreholes using a truck-mounted auger
rotary drilling rig with continuous hollow stem flight augers.
The addition of drilling fluids was allowed below ground water
depth, when necessary. Upon completion, the contractor
completely grouted all boreholes from the bottom upwards with
a bentonite-cement mixture using a tremie pipe, according to
the Minnesota Water Well Construction Code. The contractor
containerized all wash water, drilling cuttings and fluids for
later disposal by the City.

3.3 Soil sampling Preccedures

Prior to sampling and between sample points, the contractor
steam cleaned the sampler and rinsed it with methanol, hexane,
methanol, and deionized water. If no contamination was noted

in the sample, steam cleaning was eliminated from the sequence.
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Dedicated latex sampling Qloves were used, The geologist
collected samples from the unsaturated zone with split-spoon
samplers, driven in advance of the auger into undisturbed soils
by dropping a 140-pound hammer 30 inches onto the drilling
rods. Samples from the saturated zone were collected in a
similar fashion, except that the sampler was first wrapped in
plastic, then driven into undisturbed soils in advance of the
auger. The plastic wrapping arcund the sampler assured the
integrity of the samples in the saturated zone, where the use
of drilling mud was necessary.

All samples weighed at least 200 grams, and were placed in
500 ml widemouth glass jars fitted with aluminum foil-lined
caps. The field geologist classified the soil types and
preserved their integrity, avoiding the mixing of soil types
within a sample.

Duplicate samples were collected at the rate of 1 in 20,
by splitting the core lengthwise. All samples were immediately
chilled to 4 degrees centigrade, according to the Quality
Assurance Project Plan (Appendix C). Proper chain-of-custody
procedures were followed.

The environmental geologist recorded sampling procedures
and observations, including HNu measurements and visual or
olfactory evidence of contamination on the appropriate boring
logs (Appendix B). Based on visual or olfactory evidence of
contamination, the geologist classified each borehole with the

following terms, as defined at Borings B-2 and B-3: "clean";
"slight" creoscte contamination; and '"milg" creosote
contamination. The twenty-five samples were sent to the

laboratory for analysis based on the following criteria: 1)
at least one sample from each boring was analyzed; and 2) the
most obviously contaminated samples, Jjudging from HNu
measurements and visual or olfactory observations, were

analyzed. 1In addition, to characterize background levels of
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phenolics and benzene-extractable compounds, ten samples
classified by olfactory observation as "clean" were sent for
analysis; of these, four were peat samples.
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4.0 ANALYTICAL PROGRAM
4.1 Parameters

Section 11 of the CD-RAP requires that at least 15 but no
more than 45 scil samples be analyzed for benzene - extractable
and/or phenclics compounds. In this laboratory analytical
program, maximum information concerning possible contaminants
in the soil was provided by analyzing twenty-five soil samples
from fifteen borings for both parameters. The laboratory used -
EPA Test Method SW-846 (3rd edition), Method 9071 for benzene -

extractable compounds, and EPA Test Method SW-846 (3rd
edition), Method 9065 for phenolics compounds. The details of
the analytical procedure are included in the Quality Assurance
Project Plan (Appendix C).

4.2 Results

The laboratory énalytical results are included as Appendix
D, and are summarized in Table 4-1. The benzene~-extractable
compound concentrations in these samples ranged from bkelow . the
detection limit (BDL; less than 50 ppm) to 14,000 ppm, with
typical concentrations in the range of 50 - 500 ppm. Nearly
half (11) the samples had concentrations less than 100 ppm, and
nine others had concentrations between 100 and 1000 ppm. The
phenolic compound concentrations range from BDL (less than 0.2
ppm) to 0.50 ppm, with 20 of the samples below the detection
limit. Three samples from borings B-2, B-3, and B-1l4 have
phenolic compound concentrations slightly greater than the
detection limit, with respective concentrations of 0.26 ppn,
0.22 ppm, and 0.24 ppn.

A discussion of the laboratory analytical results is
included in Section 5.2.
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5.0 DISCUSSIOCN
5.1 General

The purpose of this section is to interpret and discuss
the analytical results, discuss probable surface flow pathways,
and consider the relative hazard of remaining secils.

5.2 Interpretations of Analytical Results

Interpretation of the analytical results is guided by an
understanding of background benzene-extractable and phenoclics
compound concentrations in soils beneath <the study area.
Although the Soil Investigation Plan called for the analysis
of ten samples‘qualitatively classified as clean, in fact, 23
of the samples collected were from soils classified on-site as
clean. Contaminant concentrations in these samples apparently
represent background contaminant c¢oncentrations, based on
qualitative descriptions of the samples, and on historic
benzene~extractable and phenolic compound concentrations
measured in area soils, as described in the Soil Investigation
Plan. Table 5-1 summarizes the ranges of background
contaminant concentrations for saturated and unsaturated sands,
gravels, silts; clays, and peats.

5.2.1 Ben?ene Extractable Compounds. Samples collected

from the two boreholes bearing visual or olfactory evidence of
creosote contamination were saturated sands (Table 4-1). The
sample from boring B-2, classified as mildly contaminated, had
a concentration of 170 ppm, well within the 1limits of
background concentrations as shown on Table 5-1. The sample
from boring B-3, classified as slightly contaminated, had a
concentration of 2,300 ppm, a high value for a sand sample.
Since these sémples are from the saturated zone and ground

12
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TABLE 5-1
BACKGROUND CONTAMINANT CONCENTRATIONS

FOR VARIOUS MATERIALS

Background Concentrations (mg/kg)
Benzene-extractables Phenolics
Material Unsaturated Saturated Unsaturated Saturated

Peat ' 1,800-14,000 2,100-6,000 <0.2-0.5 <0.2
Sand - <50-200 - <0.2-0.38
Gravel <50 <50-80 <0.2 <0.2

Silt . 420 <50-940 <0.2 <0.2

Clay <50 <59—130 <0.2 <0.2

i3
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water is known to be contaminated in the vicinity of these
borings, contaminated ground water may have influenced the

qualitative classifications of the saturated soil samples.

5.2.2 Phenolics Compounds. The highest phenolics compound

concentrations (0.38 ppm and 0.50 ppm) were identified in
borings B-10 and B-13, though the values do not represent
significantly high concentrations. Furthermore, borings B-10
and B-13 are located relatively far from contaminant source
areas in the bog, and the slightly elevated phenolic compound
concentrations thus probably represent variations in cultural

or man-made background concentrations.
5.3 Probable Surface Flow Pathways

Historical aerial photographs (1940, 1945, 1953, 1957,
1964, 1969) and the U.S. Geological Survey 7.5 minute
topographic map of the area show the general surface gradient
from the site is south, toward Minnehaha Creek. However, the
photographs and map show no obvioué past or present surface
water drainage route from the site directly to Minnehaha Creek.
This is true for each year for which aerial photography was
reviewed including early years when the land area was largely
undeveloped, and later years when urban development encroached
upen the bog.

It seems likely that surface drainage ran off the site to
the bog area directly south of the site (bounded by Walker and
Lake Streets, bisected by Highway 7), but that no surface
drainage outlet from this area existed. Surface drainage was
bounded to the east by the berm created by the Prest-O-Lite
Company's lime légoons (now the Wholesale Warehouse Club's
parking lot - 3745 Louisiana Avenue). Surface drainage may
have followed the present course of Louisiana Avenue, as six
borings taken in 1979 along its southerly extension between

14
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West Lake Street and the railroad embankment to the south were
qualitatively described as contaminated and/or contained
elevated concentrations of phenolics and/or benzene
extractables (refer to page 7 of the Site Management Plan
contained in the Soil Investigation Plan issued pursuant to
Section 11.1.1 of the CD-RAP) . However, the railroad
embénkment (south of Prest-0O-Lite) prevented further southward
surface water movement. Instead, the surface water (and the
contaminants it carried) entered the ground water system by
moving downward within the bog area, which is a hydrogeclogic
recharge zone,

5.4 Relative Hazard of Remaining Scils

The boring locations in this project have covered a wide
area south of the former Reilly site, ranging from 500 to 2500
feet downgradient from the site. The analytical results show
low contaminant concentrations in soils collected from these
borings. Furthermore, visual and olfactory observation of the
seils indicated all but two borings were situated in apparently
clean soils. The study area is currently occupied by
commercial, light industrial or other non-residential uses.
Therefore the relative hazard associated with the remaining
soils in the project area is judged to be low.

15
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6.0 CONCLUSIONS
6.1 Project Summary

In accordance with the Socil Investigation Plan, fifteen
soil borings were installed in an area south of the Reilly site
bordered by Lake Street, Monitor Street, Minnehaha Creek, and
Taft Avenue in St. Louis Park. Sblit spoon sampling of these
soils at 5 foot intervals to a minimum depth of 35 feet for
each boring produced samples suitable for field evaluation and
laboratory analysis. Samples were selected for analysis of
phenoclic and benzene-extractable compound concentrations based
on visual/olfactory observation and HNu field-screening.

6.2 Summary of Results

Field observation and classification of soils identified
13 clean boring locations. Soil samples from the remaining
two borings had visual or olfactory evidence of creosote
contamination. Laboratory results provided an indication of
the wide range of natural and man-made background contaminant
concentrations for the various materials collected from the
clean boreholes. Boring B-2 showed evidence of contamination
and had contaminant concentrations within the limits defined
for background. Boring B-3 had concentrations within likely
background limits. Contaminated ground water in the vicinity
influenced the qualitative field descriptions in saturated soil

samples.

16
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6.3 Need for Further Work

The soils in the area designated by Section 11 of the CD-
RAP have been found to be relatively free of hazards. MPCA
perscnnel agreed with this assessment and have confirmed that
the City may forego the installation of the ten optional soil
borings at this time (see Appendix E). Therefore, no further
work is necessary to fulfill the requirements in Section 11 of
the CD-RAP.

17
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APPENDIX B

BORING LOGS

This Appendix contains 16 pages.
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A PROJECT NAME ARCHITECT-ENGINEER
$TS Consuitama Lia.  |Reilly Tar & Chemical Corp. Remedial Aczion 2lan City of St. Louis Park Publiec Works
SITELOCATION
St. Louis Park, Minnescca Prne—
tra=
tion B Hnu meter
E w voiues R
G g deflaction
z =
5 w | X N stan—
g IR DESCRIPTION OF MATERIAL ton- [ppm]
oo e blaws
o w|&|&qaln per
< - | = oag
1 1% | @ |3|#| SURFACE ELEVATION 5 W 20 %
223 'l Siley sand, some to liccle gravel, trace clavs - brown — ! J -
1al ss Jiii | medium dense — moist - (SM) - fill - oo creosote odor 13 13
— . f |
2 ‘SS “', Fibrous peat =~ bSrown - moist - (Pt) -« no crecsorte odor 3
[1 3R] =
3 fss il > | 8
Gravelly sand, trace silt -~ grav - gaturatad - loose - /
1. |ss 'H (SW=SP) ~ slight creosote odor 13 |
ol
5 |ss 13 T
L4 \
——1 s [ss]]|
Fine to medium sand, trace gravel - gray - saturated -
medium dense to dense
1. S#5 - slight cracscoe odor 17
| [ | 2. S8#6 - very slight creosote odor
——| 7 |SS “ 3. Soils rise into hollow stem auger during drilling;
_ jetred out with fresh water
S 4. Si#7 - na ador
5. S#8 -~ no odor
=) s {ss [l B
' ‘ End of boring at 36.0 ft.
Notes: 1. Hollow stem augered to full depth.
2. Grouted boring with neat cemenc zgrout cremied
to bottom of drilled hole.
THE STRANFICAITON LINES NREPNESENT THE APPRIOXIMAFE BOUNDANY LINES RETWEEN SOIL TYPES: IN-SITU. THE TRANSIFION MAY BE GRADUAL
WL 7.3 iz, D WS ORAWD | BURING STARIED 9/8/88 SIS UFFICE Minnesora
WL acn ACR | BOIWHG COMPLETED 9/3/38 DRAWNSY | - SHEETNO. | OF
WL RIGFONEMAR LAPPO AY STSJCBHO. o
D-30) DH el FLTL0-4
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3TS Consuitants Lig.

OWNER . LOG UF BURIRG NUMBER
Citry of Sc. Louis Park B
PROJECT NAME ARCHITECT-ENGINEER

Reilly Tdr & Chemical Corp. Remedial Action Planm

City of St. Louis Park Public Works

oo e

P TR

v g

e

e

et e

ey

AT,

&

SITE LOCATION St. Louis Park, Minnesota Prne—
tra—
tlen B Hnu meter
ut values .
£ g deflection
=z w | ston—
LJ_;_ g PAR-A0 DESCRIPTION OF MATERIAL dord [ppm]
£ 3| ziE o) biows
il e el et 3
- -y - [+{:]
w1 | &1 3 [&]<|SURFACE ELEVATION ¢ 5 10 15 20
L |88 |y:ik . _ 3
|_U_ Organic sandy silt - dark brown - (ML) - {ill - no creosotd 3 ‘:
odor |
—t2 |ss “ s (B
Fibrous' pear -~ brown - spongy - (Pt} - no creosote ocdor
== 3 |SS .
— Il 3=
Amorphous peat, trace fibers, shells and shell fragmencs
pE— ~ dark gray - spongy - (Pt) - no creosote odor
1
{4 [ss H g |M
Organie silts - gravy ~ very soft ~ (MH) - no creosote
odor - 15 ft. color change to light gray /
: i
5 |[ss “ Gravelly sand, trace silts - brown - saturated - zedium 12
dense - (SP) - no creosote odor
Note: Pumped fresh #70 inco nollow stem auger to pravent |
6 |SS H soil from rising inco casing, before taking sample #4. 19 a
Sandy gravel - brown - saturacted - medium dense - (GP) -
no creosote odor
— Yoce: 1. Soils raised inco hollow stem auger during drilling. !
——|7 |ss ” 2. Jected sand out wich fresh water before sample numbers g (W
7 and 8.
—— Fine to meduim sand, trace coarse sand, little gravel -
brown - saturated - medium dense - (SP) - no creosote odor
| Coarse sand, little fine to medium sand, Lictle gravel —j\ L
8 Iss IH]}h brown - saturaced - medium dense - {(SP) - no creosote cdor | 5/67
R PR VL)
End of boring at 36.0 ft.
pE—— Noces: 1. Hollow stem augered zo full depth.
2. Grouted boripg with neat cement grout, tremied
to hbattom of drilled hele.
THE STRANFICATION LINES NEPRESENT THE APPROXIMAIE BOUNDARY LINFS BETWEEN SOIL TYPES: IN-SITU, THE TRANSITICN MAY BE GRADUAL.
WU e vacar Level . " WS OR WD | BORING STARIED 9/9/38 ST5GFFICE Mianesoca
Wi, acn ACH | BAIIIG COMPLETED onawn 8y SHEETNO.  OF
9/9/88 L 1
Wi NS FOAEMAR APP AY SI5.40RII0
— N Ll T ]
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= QWNER LOG UF BORING NUMBER
~ ;1 City of St. Louis Park 3-3
AL PRQJECT NAME ARCHITECT-EMNGINEER
S15 Consuliants Lid. Reilly Tar & Chemical Corp. Remedial Action 2lan City of St. Louis 2arx
‘SITE LOCATION
St. Louis Park, Minnesoca Pene—
tra—
tlon R Hnu meter
E w vaises +3
L g deflection
£ 8 wig DESCRIPTION OF MATERIAL shan [ppm]
Z 212 Flaix bla
G o@iw ) w iy -
I EIEE foat
al @ i« v SUAFACE ELEVATION b} 3 10 1z 20 Is
— il -
—l \ss lii]li : |
_— 8ilty sand, some gravel, trace clay - black - mors:t -
B > Is3 !:Hr dense - (8M) - (£ill) - (uo creasoce odor) 33 (8
— !
— i
"‘:': 3 ]SS :H“], Tibrous, peat - brown - spongy - (2t} = (oo creosota odor) 5 | 1 ‘ \ l i
- Amorpnous peat - dark gray - very sofit - (OL-O0H) - (no
—— creosocte odor)
T o dSS tTT {it
—lsalss = s |
—_— Gravelly sand, trace sile - gravishn brown - saturaced -
- medium dense - (SP) _ (no creosote odor)
25 3— Tss ” || Notes: 1. Added fresh water into hollow stem auger before
— sample #5, 6, 7, and 8 to keep soil from 18 |
raising into hollow stem auger during drilling.
—— &lss ||| ) 57 |@
e Fine to medium sand, trace gravel and silt - brownish gray 67
- sarurated ~ extremely deunse - (52-5M) - (no crecsote
odor)
=8
7158 ”J_U Fine to coarse sand, little gravel, trace silc ~ gray -
saturared - medium dense ~ (SP) - (ne creosote odor) 10 a2
— Yore: 34 fr. - color change to brownish gray - no creosote
] odor.
-
— 8|ss Hul 16 |
PRI
—— End of boring at 36.0 fc.
: Hollow stem augered to full depch.
Grouted boring with neat cement grouc, tremied zo boctom
of drilled hole.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEL SOIL TYPES: IN-SITU, T2E TAAHSHION MAY 08 GRADUAL.
WL . WS OR WO | BURING STARTED S¥S OFFICE
12,2 £z, WS 9/9/88 Minnesota
[ BCR ACTY | BONING COMPLETED OHAWH BY SHEETNO. _ OF
9/9/88 : L L
S G FOREMAN APPTy Y FRIm i
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15 Consuitsrms Lid.

OWMNER LOG OF BORMNG HUMBER

Cicy orf Sc. Louis Park

B-38

PROQJECT NAME

Reilly Tar § Chemical Corp. Remedial Accion Plan

ARCHITECT-ZNGINEER

Clcy of St. Louis Park Public Works

SITE LOCATICN
St. Louis 2ark, Minmesocta P;';f
on N Hnu meter
values .
£ by} deflection
£ 3] |nld DESCRIPTION OF MATERIAL ston= [ppm]
- =10 ~ ’i”>— dard
"; ; = [ u"; biows
T T} w |w ‘.
[V —y - - )2 per
o W& a& |z
T 13| 2134 foot 2 o
<] | % | % |5|2 SURFACE SLEVATION 0 5 10 15 20 s
= 5ilcy sana - brown =~ moist - loose = (SP=3M) = £ill = no ! '
———1 A1 85 L[\ creosoca ador 1 8 i@
3ilcy sana ~ orown ~ @OLST — Loose = (SP-SM) - fill - np S,
A ador \
—_ I \
; . - |
12 SS];} H Silty sand, lizcle gravel ~ dark brav - sacuraced - =medium| 23
dense —~ (SM) ~ fill ~ no creosoce odor
T /
—— 1 |ss i5| |[ s la
JE— Amorphous peat, trace [ibers, trace snell fragmencs -
| dark grav - spongy - (Pt) -~ no crecsore odor
Y SS Ty
——1{ satss : A
p— Organic silt - gray -~ (MH-OH) - no creosote ador
= - H Amorphous peat, trace snell fragmencs - brown - {(Pt) - oo . :
2=~ 5 55 |1]l]] creosoce odor 5/6" 10
Y I b EYEM
] Gravelly sand, fine to coarse sand - gray - saturated -
medium dense - (SP) - oo creosore odor
6 'ss i : n
| I)I Sandy fize to medium gravel - gray - saturaced - medium L4
T “4 dense - (GP) - no creosocte odor
e —| I Sandy clay, some silt, trace gravel - gray - sciff - {CL)
TPk - ial ei
7 |ss m”l glaciali e1ll o
ral oo
p—— Gravelly sand ~ gray - saturacted - medium dense - loose -
j—— (SP) -~ ao creosote odor
g |ss ”
m— s [
End of boring at 16.0 fc.
Hotes: L. Added fresh wacer to hollow stem auger between
each sample below lI foot below ground surface.
2. Drilled with hollow stem auger co full depch.
_ -3. Groured boring with neat cement grout tremied
—_—] to bottom of drilled holce.
THE STANIFICATION LINES MEPRESENT THE APPROXIMAI E SOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU, THE TAANSITION MAY BE GITADUAL.
WL WS QR WD | BORING STARIED SIS UFFICE
3.2 fc. WS 9/12/88 Minnesota
WU acA ACR | BORING COMPLETED UNAWN BY SHEETNO.  OF
9/12/88 KC L t
Vit MIG FORERIAN AFPODY 515508110, o
-3 DH DI Rt




o ——

[

wr——

R ]

[ s

Y i o iOWNER LOG UF BOAING NUMBER
~ ¥1| City of St. Louis Park . B-7
A PRCOJECT NAME ARCHITECT-2MGINEER
STS Consuitants Lid, Reilly Tar § Chemical Corp. Remedial Action Plan Cizy of Sec. Louis Park Public Works
ATION
SITELOCATIO St. Louis Park, Minnesota Pena—
tro—
| tien ® Hnhu meter
E i values .
< o deflection
5 i stan—
_ztj Sla|eiE, DESCRIPTION OF MATERIAL tan- [ppm]
foafu|em blows
F ke er
<] | &| & |3|2{SURFACE ELEVATION 6 s 10 15 20 15
. |SS Hl”l\ Orzanic topsoil - darx brown AT 16 a
Siley sand, lictle gravel - brown - moist - Zedium dense - /
_ l I ! I (sM) - f£ill - no creosocte odor
|”I’ I a |
2 SSIHI” Silry clav, some sand and gravel - motctled browns and zrayg b
| - (CL) - Fill = no creocsote odor !
!
L |
— 3 |ss Il}“t 5
‘! Gravelly sand, trace silt = brown — saguraced - loose -
(SP-SM) -~ no creosote odor
- ]
+ |88 “I“' Fine to medium sand, lictle gravel, trace silt - brown - 7 A
—_— saturated - loose - (SP) - no crecsote odor - color change
| to gray at 15.2 fr. below ground surface

| Note: l. Added H0 to hollow gtem to prevent soil Irom l
AT raising Into casing.

1 ss ””” 2. Jerted out 2 fr. of sands, which heaved into casing, 15 @
with fresh wacer.

w

Fine to coarse sand, littls to fine gravel - brown -~
saturated - loose - (SW)} - no creosote odor

=10 >

[N

_gvr(-""'-q

s ; B

Fine sand -~ brown - sarurated - loose - (SP} - no creosote

sy

odor

grimes

BE i P

End of boring ac 36.0 fc.

Notes: 1. Drilled with hollow stem auger to full depch.

2. Grouted boring with neat cement grout, cramied

to bottom of drilled hole.

e

pn g

TR HILTHR

THE STRANFICATION LINES AEPRESENT THE APPROXIMATE BOUNDARY LINES AEFWEEN SOIL TYPES: IN-SITU, F1HE TRANSITION MAY BE GRIADUAL.

Wi ) o WS QR WD | BORING STARIED STS OFFICE .
5.8 ft. WS 9/12/88 Minnesota
‘WL acn ACA | BONING COMPLETED ORAWN BY SHEET NQ. OF
g/1z/88 KC l 3
WL MG FUREMAR “APPD Y 37550010
9= . o T ! -
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S~ OWNER LOG UF BUAING NUMBEA

ﬁ ¥'* City of St. Louis Park B~3
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A PROJECT NAME ARCHITECT-2NGINEER
STS Consuttanis Uict Reill” Tar & Chemical Coras. Remedial Accion ?lan City of St. Louis 2ark Puplic Works
SITE LOCATICM
St. Louis ?ark, Minnesota Pene—
tra—
tlan B Hnu meter
E w vaiues .
< g deflaction
5 g G g '5|> DESCRIPTION OF MATERIAL ’;:'; [pom]
iz c8im
E lw|a I‘”I‘g blows
o Ol (& %0 per
§ SR REL = foot
7| | &% 3i2{SURFACE ELEVATION s 10 15 20 25
[ 38 |is Jrzaarc tapsnil, F=~t - 3iatk -~ sponzy - (22) - Do Ccraasardy 174" 1 | 1
ial 53 =
3/6"
Fine 10 medium sana, trace gravel, trace s5ilt -~ brown -
~ | gsiit]ijl moist - loose - medium dense - (SP-SM) - a0 creosocte odor 10 3
—_— Note: wet To saturaced at approx. 5 ft.
D . i ] i
3 | sshifl} 15 @
p— Fine o coarse sand, trace gravel, crace silc - brown -
sagurated - medium dense to looge - (3P) - no creosote
- odor 2
— |« | sstillll il
ol SNV 5 S II I Noce: Added fresh wacer into hollow stem auger to pravent 23 )
5 l heaving of soil before all subseuqgent samples.
! Gravelily sand, trace silt - brown - saturated - medium
_ dense - (SW~SP} - no creosote odor
& {35 e
2alaa ity Sanay gravel - gray - sacuraten - medlum aense - (GW) - 70
6855 & \ 10 c-eosote odor /576"
| Sapdy clay, litzle to some sile, litcle gravel - gray -
\ glacial till - (CL) - mo creosote odor .
10 Y : 10
17 fss [l ]
Fipe to coarse sand, trace gravel -~ brown - saturated ~
medium dense ~ (SP) -~ no c¢reosote odor
— Note: L. Jetted with fresh wacer before taking sample #8
— approx 1 fooc of sand out of hollow stem auger which heaved
[ mto augers during drilling.
—— 8 |ss I1||—] 3P Sampl Eg color change :oggrav at 35 fr., no creosote cdol‘? 2
End of boring at 36.0 ft.
Noces: 1. Drillad with 31" hollow stem auger to full depth.
2. Grouted boring with neat cemenc grout tremied
to betrom of drilled hole.
THE STRACIFICAFION LINES NEPRESENT THE APPROXIMATE BOUNDARY LIMES BETWEEHN S0IL TYPES: IN-SiF1), THE TRANSITICH MAY B8 GRADUAL.
Wi WS ORWD | BURING STARITED SISCFFICE
7.3 fr. wE 9/13/88 Miznesoca
wL 3cn ACR | BOMING COMPLETED DRAWN BY SHEET NO. oF
9/13/88 KC i L
Wi ‘TG FOREMAN APRD AY 513408 N0, ..
-0 ] D LIS MR
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STS Consuttants Lid.

OWNER LOG UF BORING NUMBER
‘Ciew of Sr. Louis Park B~9
PROJECT NAME ARCHITECT-EMNGINEER

Rerlly Tar i Chemical Corp. Remedial Actiom Plan

Cicy of St. Louis Park Public Works

SITE LOCATION

St. Louis Park, Minnesota P;nr-
s
lion N Hnu meter
E M vaiues .
C g deflaction
= z
w | ston—
E_' 51 1elél DESCRIPTION OF MATERIAL ton- [ppm]
E X2, £ 0l blaws
i B el bl
o wilajpa a0 per
v 21212318 - foct .
| & | % |3[2ISURFACE ZLEVATION 0 5 10 15 220 25
! i l- Orzanic sandy silt - plack - meist - topsoil - Fill - ; |
L IS5 l HUN 2o creosote ndor /I 10
Siizy clay, some sand, liccle gravei - brown - moist - £ill]
- (CL) - 7o creosots odorT
- - 6 b
— = 5
3ilt - greenish color ~ saturaced - very softr - (MH) -
1o cregsoca odor
e - ERE
3 |ss || E
Gravelly sand - grav - saturated - medium dense - (SP) -
10 czeosoce odor '
« s [H[T 17 3
Sandy gravel - gray - saturaced - medium dense - (SP) -
2o creosoce odor ’
V siiley cilay, litcle sana ana gravei - gray - glacial till -- "l
A =53 (CL) ~ oo creosote odor
salss |l ANF |
8
7T E:
6 |ss “
Gravelly sand, trace silt - brown ~ saturated ~ medium
dense = loose - (SP) - no creosote odor 9
R TN ME
—— 7 |ss H‘— =
L0 ’
—1 s {ss|[||/l |
Ead of boring ar 36.0 fc.
Notes: 1. Drilled wch 3}" hollow stem auger co full depth.
2. Added fresh wacer to augers, before sample #8,
| to prevent sand from heaving.
_— 1. Jetted with fresh wacer, before taking sample #8)|
approx. | foor of sand ouc of hollow stem auger
which heaved up inco augers during drilling.
— 4. Groucted borinmg with neac cemenc grout tremied
—— to bortom of drilled hole.
THE STRATIFICATION UNES REPRESENT THE ARPPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU, THE TRATISITION MAY BE GRADUAL.
WL 3 s g s WS OR WO | BORING STARIED 9/13/88 STS OFFICE Minnesoca
WL acn ACR | 8OIING COMPLETED CRAWN BY SHEETHO.  OF
] 9/13/88 KC l l
wL G FOREMAN APP'URY sisJoano
-30 DH oot ERRRR S
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SIS Consuitants Lid.

OWNER

LOG OF BONING NUMBER
Cicy of 3z. Louis Parx B-i0

PRQOJECT HAME

Reilly Tar & Chemical Corp. Remedial Action Plam

ARCHITECT-ENGINEER

City of Se. Louis Park

SITE LOCATION
St. Louis Park, Minmesaota Pene—
tro—
ifon B Hnu meter
E w values .
& 4 deflection
> z
w j X ston--
€ 5| |5, DESCRIPTION OF MATERIAL tan- [(ppm]
T =128k
n & W o |wyy blows
o @& |zE] per
< AR - faot - .
<] |3 | & {3|2|suRFace SLEVATION 0 5 10 15 20 25
s 155 T Organic sanay silt - black - (ML-UL) - (topsoil} - : - : ; -
1a]ss Wik [cragsora ndor) toe i
I { Silty sand, traee zravel - brown ~ moistc - medium dense - ! i
(S¥) - 7Zi11l) - (ao cTeosota odor) p L
— | I |
PEXY T
=2 |ss ||IH 13 3 |
Tine o zedium sand, liccle sile, trace gravel - bdrown to i
greenysl brown - saturated - dedium dense - (S2-Si) - i
{no craoscce odor! f
T . ;
3 |8s Hr_ Noce: Sampie #3 - color change to brown - loose - ao 2
creosofa odor.
3 - :
— 4 |ss []||I! 3 F
=85 Gravelly fine to wmedium sand, trace silc - brown - 6
5 |ss “ I saturated - loosa - (SP-SM) - (no creosote odor) F
353
s I .
Note: Jattad with fresh water to remove l fc. of sand
which heaved up into augers during drilling.
Silcy clay, little sand, trace gravel - gray - (CL) -
Ao (no_crecsoce odor!
-l e N r
1 7 |SS ” !l X L 16§
Fine to 2edium sand, trace gravel and silt ~ gray -
—— saturated - medium densa - (SP) - (no creosoce cdor)
| Noce: Jetted with fresh water to remove l.3 fr. of sand
359 which heaved up into auger during drilling before taking
8 |ss ! sample #8. 12 3
A" N |}-‘
End of doring at 36.0 fr.
Drilled with 3t" hollow stem augers to full depth.
Grouted >oring with neat cement grout, tremied to boctom
of drilled hole.
THE STRABFICAIION LINES NEPRESENT THE APFROXIMATE BOUNUATIY LINES BE FWEEH SOIL [YPES, IN-SITU, FHE TRANSIHON MAY BE GRADUAL.
wL 8.2 fr. WS WS ORWO | BORING STARIED SIS OFFICE
- - 9/21/88 Mianesota
WL acn ACIU | BOINNG COMPLE 1ED BRAWH BY SHEETNO.  OF
. 9/21/88 &C _ 1l 1l
Wi, e FOARRIATS PP RY SI5N {10,
~_ s -~ R - -
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— QWNER LUG OF BORING NUMBER
~ ‘q City of St. Louis 2ark B-t1
e PROJECT NAME ) ARCHITECT-ENGINEER
513 Cansultants Lid. Reillv Tar & Chemical Corp. Remedial Action Plan City of St. Louis Park
SITE LOCATION
St. Louis Park, Miznescra Pene—
tra—
il B Hnu meter
[:; 8 deflection
O < stan—
g g g g_f . DESCAIPTION OF MATERIAL dard [ppm]
E 2lz|Flgire
t b |w | w|uw blows
8 m|&|d|gid per
. "tz z 3 Q loot
/1 | 3 | & |32 |SURFACE SLEVATICN 0 5 o 15 20 25
L ol Silty sana ~ 5rown - z0isc - mearum cense - (Si) - (aspnatc ! i ! .
1y | agp-illil\ basa mararial - a6 cracsore ador) ]
—_ Silcy sand, lizzle zravel - Slack - moisc - medium dense
—— - (8M) = (fi1i) = (cra20soce odor)
— T
2a ) ssitlth 19 X
Amorphous peat, Crace fice sand - black - moist - spongy
pm— - (Pt} - (a0 c-eosoze odor:
T2 - 1 .
3 | ssIH|ih S |
— Sandy gravel, trace silt - brownish gray - sacturated -
e medium dense - (GP) - (no creosoce odor)
2 X I ) :
4 ss“l“ Gravelly fine sand, tTace coarse sand, trace silt - 40
brownish gray - saturaced - dense - (SP) - {mo creoscte I
—— I i nda=)
—_ Note: Jetted with fresh wacer to remove 3 {r. of sand
—— which heaved up iaro augers while drilling.
P s L g g
5 | sshilf 10
Silecvy elay, litczle sand, trace gravel - grav - (CL) -
(glacial £ill) - (noc creosoce odor)
— T |
6 SS lH_ 24
== | | |
——7 | ssf}jlL 13
e Fine to medium sand. little gravel, trace siltc - grav -
saturated - medium dense to loose - (SP) - (no creosote
— odor)
354 9
=3 8 55””” b ]
—_— End of boriag at 36.0 fc.
— Drilled with 3} hollow stem augers to full depth.
—_— Grouted boring with neat cement grourc, tremied to bottom
of drilled hole.
THE STRANIFICATION LINES REPRESENT THE APPROXIMATE SQUNDARY LINES BETWEEM SOIL TYPES: IN-SITU, THE TRANSITION MAY OE GRADUAL,
WL WS On WD | BOMNG SIARIED SIS OFFICE
12.2 fc. W8 9/21/38 Minnesoca
WL scn ACT | BORING COMPLEIED DRAWH BY SHEETNO. | OF
9/21/88 1 1
Wi NG FORELIAT ; APPDNY SI5J0n Ho. i
N nir a7, AN e

P
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STS Consultanty Lid.

OWNER

City of St. Louis Park B=12

LOG OF 3ORING NUMBER

PROJECT NAME

Reillv Tar & Chemical Corwp. Remedial Action Plan

ARCHITECT-ZHGINEER

Citv of St. Louis 2ark

SITE LOCATION
St. Louis Park, Minmesora Pene—
. lra—
oo B Hnu meter
E w ues -
E g deflection
z
o w X S ) stan—
E8) julEl DESCRIPTION OF MATERIAL an- [ppm]
= 12|k |dlr blawse
Goafulwwy per
AR AR foot
<] | 3| 3|3 suREACEIELEVATION 0 10 15 20 25
—1 |ss |||l 17 3
— — Silcy sand, liccla gravel - 3Toumn - aoist ~ medium dense -
=211 |ss IIIJ— (SM) - (£ill) ~(no creosota odoc) .|
Note: Jetted with Zresh water bSefore taking sample 3 to
Y R C TR remove heaved sand fTom inside hollow stem auger.
ratas-——tLd Fine Co medium sana, liztle gravel, crace silt - drown - o=
| o ywet to saturaced - loose — ({SP-3M) = {(no zreosocre ador) J”Gn ¥ ]
— Organic siltr clav - biack = {OL) - (no creosote odor) I
) Fine to coarse sand, trace gravel and silc - gray -
5.0 ! =0\ sarurated - loose - (SP-SM)} - (crecsote odor) 12 i
4 |SS | ‘ z |
0.C
s [ [T .8
Fine to lcoarse sand, little gravel, trace silt - gray -~
saturated - dense to medium demse (SP) = 0o cresoce odor
gy
6 |Ss ” “ Note: 25.5 £t. - color change o dark gray 18 A
S#5 loose
—63 T
==t - lgg H 15 A
Fine to 'coarse sand, some zravel, trace sile - gray -
PETS] r7] saturated - extremely demse - (SP~SW) -~ {(no creosote odor) \
3 iss “ a3/6" A
el ot — -
— End of boring at 36.0 ft.
——] Drilled wich 3!" hollow scem augers to full depth.
Grouted boring with neat cement grout, tremied to bottom
i of drilled nole.
TIE STRAIFICATION LINES rlE_PI'tESENT THE APPRIOXIMA | E 2CUNUANY LINES BETWEEN SOIL TYPES: IN-5ITLL THE TRANSITION MAY 8E GRADUAL.
WL WS OR WO | BOMING STARTED SIS QFFICE
9/22/88 Minnesota
WL acn ACN | BQHING COMPLETED DRAWN BY SHEET NO. OF
9/22/88 o <ol 1 1
wiL RIG FONERIAN APP'D BY S15J0BHO .
-7 iakH ~er e 3. |-




oo

(R Y

AT,

g

[T S
i

i

o

OWNER

LOG UF BORING NUMBER

Cicy of St. Louis Park 3-1i3
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. g Y deflection
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of drilled hole.
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QUALITY ASSURANCE PROJECT PLAN

This Appendix contains 55 pages.
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QUALITY ASSURANCE PRQJECT PLAN

3. PROJECT DESCRIPTION

3.1 Background

The purpose of this Work Plan is to carry out a near-surface soils

investigation onnpropprt1es south of West Lake Street, east of Taft Avenue, west
of Monitor Avenue and north of Minnehaha Creek (F1gure 3-1). This investigation
will be carried out in accordance with Section 11.1 of the CD-RAP. The purpose
of this soil investigation is to determine the extent of subsurface
contamination south of the Reilly Site.

The area shown on Figure 1, constitutes approximately 300 acres of commercial-
industrial property in St. Louis Park. Generally, the Vand slopes north to
south toward Minnehaha Creek and contains numerous commercial and industrial
building structures, parking lots, and streets. Most of the developments that
occurred in this area originated in the late 1940s and 1950s. Gordon Sash &
Door Company andiCardinal Glass Company were a singular business during the
1960s. A division of these two businesses occurred in the early 1070s. Later,
during 1979 and 1980, land was acquired and Louisiana Avenue was constructed
between the two properties. Methodist Hospital occupies the largest Tand
holding in the area of any of the properties. Estabiished in 1948, the hospital
corporation controls approximately 140 acres of property within the study area.

STS Consultants, Ltd. (STS), Interpoll Laborataries (Interpoll) and the City of
St. Louis Park (City) will complete certain tasks in fulfillment of the Consent
Decree and Remedial Action Plan (CD-RAP) Section 11 "Near Surface

Contamination™. This Quality Assurance Project Plan pertains to all work to be
performed by STS. Interpoll and the City in completing the requirements of
Section 11.1 of the RAP. This work will involve the driliing of subsurface
exploration borings extending to depths of at least 35 feet and possibly to the
bedrock (estimated to be at a depth of approximately 100 feet) based upon the
observations of the geologist, the sampling of soils, and the testing of selected
soil samples for benzene extractable compounds and/or phenolics.

3.2 Project Objectives

The purpose of this Quality Assurance Project Plan is to define the Quality
Assurance and Quality Control provisions to be implemented such that:

o The resulting soil borings, sampling and analysis conform to the
procedures given in the Site Management Plan,

0 The work is performed in an efficient manner.

0 Records generated during the course of the field work and laboratory
testing are sufficiently complete and accurate to satisfy data analysis
and report requirements.

n A1l assumptions. interpretations and analyses used in the process of
deriving reported results and conclusions shall be documented in
permanent records.
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3.3 Time Schedule

In accordance with the conrtents of the Remedial Action Plan (RAP), Section
11.1.2, the drilling activities will take place within 90 days of receipt of
approval of the plam by the USEPA and MPCA, or within a different time frame
upon mutual agreement of the Agencies, Reilly, and City. Wicthin 60 days of
completing imstallation of borings, the City shall submit to the USEPA and MPCA
a reporc on the results of the borings.

Figure 3-2 presents the schedule currently planned for the installation and
sampling of the borings. This schedule i{s subject to modification as the work

_progresses, and the City makes no commitments to meeting any of the schedule

dates other than the comletion/submittal requirements specified in the RAP.
3.4 Intended Data Usage

The qualitative descriprtions of certin soil samples in this study shall be used
to interpret whether samples are contaiminated. The City shall coordinate an
effort to notify the Parties to the CD-RAP owning property in the study area on
which a relese of hazardous substances resulting from operations at the Site has
occurred or is occurring through the filing of affadavits with the Recorder of
Deeds of Hennepin County pursuant to Minnesota Statutes 115B.16, Subdivigion 2
(984). within 180 days of completion of the borings. In addition, the City will
submit a list of owners and locations of the properties on or under which a
release of hazardous substances has occurred or continues to occur,.

3.5 Sampling Wetwork and Rationale

The Work Plan specifies the location of the intial 15 borings. These sampling
locations have been defined utilizing the following three criteria:

L. Coverage of a variecy of properties —— the study area constitutes
approximately 300 acres of land in St. Louis Park. Soil borings have been
proposed over 15 independently owned properties. Refer to Exhibit A of
the Soil Investigation Plan for the locations of the borings.

2. Areal coverage maximized —-- in additionm to studying as many properties as
is possible, the soil boring locations have been proposed to cover as
large an area as possible.

3. Ease of access to the boring location -—- in order to use the funds for
this study in a cost effective manner reasonable acces with the drilling
equipment for each boring location has been sought.

3.6 Sample Matrices, Parameters and Frequency

Section 11.1 of the explicitly states that soils must be analysed for benzene
extractables and/or Phenolics. Accordingly, for puposes of this Plan, the
sample matrix shall simply be described as soil. No distinction of soil types
is offered, however, during the course of the investigation all soil types
encounctered shall be reported.
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Each soil matrix raetrieved for analysis shall be analyzed for benzene
extractables and/or phenolics only. The frequency of sample retrieval/analysis,
as established in the CD-RAP, is one time only. No repetition of sampling is
contemplated unless the resampling constitutes one of the 15 to. 25 borings ana
one of the 15 toc 45 analyses.
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- 4. PROJECT ORGANIZATION AND RESPONSIBILITIES

The parties to the CD-RAP include the USEPA, MPCA, Reilly, and the City. The
project organization shown in Figure 4.1 indicate the involvement of the
properties. Responsibilities of the key positions in the project organization

are as follows:

City Project Manager

Coordinating Geologist
Project Coordinator

Geotechnical Sampling
and Analysis Project
Manager

Geotechnical Sampling
Geologist

Chemical Analysis
Laboratory Director
Inorganic Chemistry

Lab Manager

Quality Control Manager

Quality Control
Coordinator

Coordination of the implementation of all phases nf
the CD-RAP for which the City is responsible.

Coordination of data compilation of all phases of the
CD-RAP and evaluation of data as it relates to the
various CD-RAP requirements.

Coordination of geotechnical sampling and chemical
analysis and report development for submittal to the
paties of the CD-RAP

Coordination of field sampling and sample submittal to
the Taboratory for arailysis and review of data/reports
for completeness

Oversight of field work and sample retrieval and soil
classification )

Responsibie for overall management of operations
including review of analytic reports developed on the
project

Managemnt of inorganic chemistry laboratery including
scheduling of personnel and physical resources.

Responsible for overall quality control owersight,
including performance and system audits.

Responsible for maintaining the laboratory Quality
Control program. Maintains laboratory standards and
traceability documentation and performs analytical
data package validation.
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5. QUALITY ASSURANCE OBJECTIVES

The principal objectives of this Plan pertain to the collection of data that are
sufficient to determine the absence or presence of soil contamination above
normal background levels for phenolics and benzene extractables. The CD-RAP
defines Contamination as "PAH and Phenclics resulting from activities of Reilly
at the (former coal tar refinery and wood treating) Site when found in the
groundwater or the soil."” The first crirerian thar will be used to defined
contamination is visual observation. This qualitive criteria is appropriate
because the types of contaminants associated with Reilly“s activities often
produce a dark stain or discoloration of the soil. The presence of odors and
organic vapers detected with the organic vapor detector/analyzer will supplement
the visual discripcions of contamination. Pages 13 through 18 of the Site
Management Plan provide greater detail relative to the defination of background
levels, contamination, etc.

The quality of the dara gachered in this project can be defined in terms of the
following elements:

a. Completeness - a sufficient number of successfull (valid) measurements
to charactcerize the concentrations of phenols and benzene extractables
in St. Louis Park sampling sites.

b. Representativeness -~ the extent to which reported analytical results
truly depict the phenolic and benzene extractable concentrations in the
sampled environment. Representativeness is optimized through proper
selection of sampling sites, through proper sample preservation, and
through prompt analysis.

c. Accuracy and Precision ~ accurate and precise data will be achieved
through the use of sampling and analytical procedures that minimize
biases, through the use of standard procedures, through the meticulous
calibration of analyrical equipment and by implementing corrective
action whenever measured accuracy and precision exceed pre-established
limits. Accuracy and precision will be measured by the analysis of
method spikes and duplicate samples.

d. Sensitivity - determination of instrument sensicivity is accomplished by
calibration using multiple concentrations of the analytes of interest.
Once instrument sensitivity is demonstrated, analysis of duplicacte
spiked samples of deionized reagent water at a concentration of -5
times the instrument sensitivity is used to determine method sensitivity
(i.e., method detection limic).

e. Comparabilicy - the extent to which comparisons among separate
measurements will yield valid conclusions. Comparability among
measurements in the SLP monitoring program will be achieved through the
use of rigorous standard sampling and analytical procedures.

f. Traceabilicty —~ the extent to which results can be substantiated by
hard-copy documentation. Traceability documentation exists in two
forms: That which links final numerical results to authoritative
measurement standards, and that which explicitly describes the history
of each sample from collection to analysis.
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The mechanisms that will be employed to achieve these-quality goals are
categorized as prevention, assessment and correction, as follows

a. Prevention of defects in the quality through planning and design,
documented instructions and procedures, and careful selection and
training of skilled, qualified personnel.

b. Quality assessment through a program of regular audits and inspections
to supplement continual infermal review.

c. Permanent correction of conditions adverse to quality through a closed-
loop corrective acrion system

The Quality Assurance objecrives will include method blanks, field duplicates

and matrix spikes. Precision, accuracy and completeness criteria are established
for each parameter of interest. The specific criteria for each analysis and
parameter are set forth in detail in the following sections:

Objectives Frequency
Field Duplicates 10%
Method Blanks 5%
Matrix Spikes 5%

Daca Quality Objectives
5.1.1 Accuracy

The required analyte recovery for both phenolic and benzene extracted
spiked samples shall be a minimum of 50% and a maximum of 180Z.

5.1.2 Precision

The required reproducibility on split sample analysis for both phenolics
and benzene extractables shall be a relative percent difference no greater
than 50%. )

5.1.3 Sensitivity

Required detection limit for benzene extractables shall be 500 mg/kg, and 1
mg/kg for phenolics.

5.1.4 Completeness

90% of analytical data shall me the above c¢riteria for accuracy, precision
and sensitivity.
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6. SAMPLING PROCEDURES

Soil samples will be collected by STS Consultants. Ltd. (STS) personnel. This
section discusses general QAPP provisions relevant to sample collection,
containerazation, packaging and shipping activities.

6.1. Training

A1l persnnnel working on the project will be pronperly trained, qualified
individuals. Prior to commencement of work. personnel will be given
instruction specific to this project. covering the fnllowing areas:

Organization and lines of communication and authority
Overview of the Site Management Plan and QA Project Plan
Documentation requirements

Health and Safety consideratinns

* ok % oF

Training of field persannel will be provided by the Gentechnical Sampling
Genlogist. Analysts performing chemical analyses of samples will be trained in
and will have exhibited proficiency in the analytical methods to be implnyed.

£.2. Document Control

Document control for this Plan serves a two fold purpose insuring that:
* A11 participants in the project are promptly informed of reevisions of
the QA Project Plan

* A1l documents generatad during the course of the program are acnunted
for during, and at the end of the prnject.

Each page shall contain the following information:

Document number

Page number

Total number of pages in document
Revision number

Revision date

L2 R I

When any documents are revised. the affected pages are reissued to all personneil
listed as document. hnlders with updated revision number and dates. Issuance of
a revision is accompanied by explicit instructinn as to which documents or
partinns of documents have become obsolete.

6.3. Sample Control Procedures and Chain or Custody
In additinn to proper sample collection. preservation, storage and

handling. appropriate sample identification procedures and chain of custody
are neessary to help insure the validity of the data.
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Sample Identification

Sample labels shall be comnleted fnr each sample, using waterproof ink,
unless prohibited by weather conditicns. For example, a logbook nntatinn
would explain that a pencil was used to fill out the sample tag hecause

a ballpoint pen would not function in freezing weather. The information
recorded on the sample labal shall be formated as follows:

XX - YYYY;ZZZZ
XX - Boring Number
YYYY - Drpth of sample
L1717 - Method of sampie retrieval
. Remarks = Any pertinent observations or further sample description..
Chain-of-Custody Procedures

To maintain and document sample pnssesion, chain-of-custndy procedures
will be followed: A sample is under custody if:

* It is in someone's possassion, or

* It is in someone's view, after being in their possession, or

* It was in someona's possession and they locked it up to prevent
tampering. or

* 1t is in a designated secure area.

FER OF CUSTODY AND SHIPMENT

Samples are accomplanied by a Chain-of-Custody Record, both during the
sampling stage (Figure 6-1 and analytic stage Figure 6-2). When
transferring the possession of samples. the individuals relinquishing and
receiving will sign, date, and note the time of the record. This record
documents sample custody transfer from the sampler, often through another
person, to the analyst at the labnratory.

Minimum information recorded on the chain-of-custody record in addition to
the signatures and dates of all custodians will include:

Sampling site identification

Sampling date and time

[dentification of sample cnilector
Sample identifaction

Sample description {(type and quantity)
Analyses tn be performed.

* ok * O % %k

Samples will be packaged properly fnr shipment and dispatched to the
approopriate labaratory for analysis. with a separate custndy record
accompanying each shipment.. Shipping containers will be sealed for
shiprmanr to the laborarory, ‘
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Whenever sampies are split with another laboratory, it is noted in the
"Remarks” section. The note indicates with whom the samples are being
split and is signed by both the sampler and recipient. If either party
refuses a split sample, this will be noted and signed by both parties. The
person relinquishing the samples to the facility or agency should request
the signature of a representative of the appropriate party, acknowiedging
receipt of thee samples. If a representative is unavailabie or refuses to
sign, this is noted in the "Remarks" space. When appropriate, as in the
case where the representative is unavailable, the custody record should
contain a statement that the samples were delivered to the designated
location at the designated time.

Field Forms

In addition to sample labels and chain-of-custody forms, a bound field
notebook will be maintained by the sample team leader to provide a daily
record or significant events. All entries will be signed and dated.

All members of the sampling team will use this notebook. The notebook
will be kept as a permanent record.

Sampling Procedures

For this study, background levels of benzene extractable hydrocarbons will
be determined by testing a maximum of 10 samples classified by the sence of
smell as "clean". The City's representative will be responsible for
designating at lease one sample retrieved from each soil boring for
laboratory analysis for benzene extractable hydrocarbons. Accordingly, at
least 25 samples will be analyzed during the initial round of sampling. In
the event up to 10 additional soil borings are undertaken in a follow-up
round, at least one sample will be returned from each boring, up to a

total of 20 samples, and all sampies will be analyzed for benzene
extractable hydrocarbons.

Soil samples, weighing, at least 200 grams will be obtained using the
spiit-barrel sampling procedure in general conformance with ASTM
Specification D-1586-84., The geologist will take possession of the split-
barrel sampler immediately upon its emergence from the borehole, prepare
all soil samples for laboratory analysis, and classify the samples in m.1.
wide mouth clear glass sample containers fitted with aluminum foil 1ined
caps. All samples shall be packed, cooled to a temperature less than 4 C
and shipped to the analytical laboratory on the same day.

A new pair of disposable latex gloves will be used for each sampling site.
Between sites, and between each use of the split-barrel sampler, sampling
equipment will be steam cleaned or washed with soap (trisodium phosphate)
and potable water,

Steam cleaning is required whenever separate phase hydrocarbons are
encountered, and is the perferred cleaning method. Soap and water
cleaning may be used in lieu of steam cleaning provided that the cleanest
available equipment (e.g., split spoons) are used and that the method is
effective in removing all dirt from the equipment, Following soap and
water cleaning, the sampling equipment will be rinsed with methenoi,
hexane, methanol, air dried in a contaminant free area, then rinsed with
potable water prior to reuse.
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Field Measurement Equipment

All field measurement equipment will be coantrolled in accordance with
manufacturer”s specifications to ensure that measurements obtained are
accurate and defensible. Specific field measurement equipment shall
include an HNU Photoionization Detector.

Duplicate Samples
Duplicate samples will be collected by splitting the sample longitudinally

with a stainless steel knife, and each half will be placed in separate
sample jars.

2
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7. SAMPLE CUSTODY

(Figure 6-2) contains two major elements: The field sampling, and the
laboratory custody. Section 6.3 discusses the field sampling aspects. This
section covers quality related activities applicable to the St. Louis Park Soil
Study from the receipt of samples at the laboratory through the issuance of
validated analytical data and the storage of data in the final evidence file.

7.1

7.2

Chaia-of-Custody

Wher samples are received into the laboratory, the Sample Custodianm will
verify their integrity as they are unpacked and will explicitly state in
the log-in records whether the sample is received intact or broken and
whether the sample is appropriately identified. TIf the integrity
requirements are met, or when any discrepancies are resolved, Interpoll
assigns the sample a laboratary control number, stores the samples in a
refrigerator and enters the pertinent information into the sample log.

Recordkeeping

In addiction to sample chain-of-custedy, the laboratory will maintain the
necessary documentation to recounstruct the entire process of sample

preparation through analysis and report generation. This documentation is
found in logbooks, data packages.

The data package contains only data pertinent to the individual project.
This package is filed alphabetically by project and date and includes the
following records:

a. Forms Distribution Summary - a form which lists the contents of the Data

Package and routes the data review process (Figure 7-1).

b. Out-of-Control Events Log — a form which describes any out-of-control
events which may affect the quality of data to be reported and explains
the causes and corrective actions taken (Figure 7-2).

c. Analyctical method QC Checkiist - on this sheet one records pertinent
information from duplicate and spiked samples, method blanks and
performance standards {Figures 7-3 and 7-4).

In addition to these forms, a Data Package will contain other pertinent
information, such as daily instrument calibration, check standard results,
chromatographic charts, 'computer printouts, references to other logbook
entries and correspondence.

The Chain-of-Custody
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7.3 Final Evidence Files

A1l data files generated on the project shall be maintained in a fipal
evidence file by Interpoll for a perind of two years. The file storage
area shall be locked and access will be limited to authorized laboratory
personnel.

The City shall be the final, utlimate repository of data generated on the
project. Copies of all data will he maintained by the City for the 1ife of
the CD-RAP.
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Inc.

MPCA Waste Profile DRS
EPA Method 425 DRS

LCI-32(3),

Due Date
CLIENT: JOB:
CLIENT NO:
P.0. NO:
PROJECT MGR:
PHONE: !
DATE:
CONTACT: Report
Inveicing Signature Routing
LABORATORY REPORT #:
SAMPLES COLLECTED: PL
SAMPLES RECEIVED: Lab Mgr
, In0 Mgr
(DRS = "Data Reporting Sheet") Qrg MNMgr
(DS = "Data Sheet”)
laorganic Organic
_ LCI-17, Inorganic Area DRS ____ LEl-05, vOA DRS
(F1ll out or add to corresponding __ LCI-06, PAH DRS
form LCI-19) _ LEI-t8, Phencls DRS
_ LgI-28, PCB DRS
Metals ____ LEI-29, Pesticide/Herbicide DRS

Camme

LEI-04R, Metals DRS

LEI-07R, E.P. Toxicity DRS

(Rlso fill out fore LCI-37)
LCI-0BR(3), EPA Waste 0il Profile DRS
LCI-09R(1), ASTM Leach DRS ‘
LEI-15R, Mineral Ash DRS

LCI-34¢4), MPCA Waste Prafile DRS
LCI-3&6(1), Incineration Param. DRS

Fuel

LCI-02R, Fuel DRS

LCI-08R(1), EPA Waste 0il Profile DRS
LCI-20, Fusion Teeperature of Ash DRS
LCI-241(1), MPCA Waste Profile DRS
LCI-36(2), Incineration Param. DRS

ion Chromatography

LCI-0BR(2), EPA Waste 0il Profile DRS
LEI-09R(2), ASTH Leach DRS

LCI-21, lon Chroamatography DRS
LCI-33¢2), MPCA Waste Prafile DRS
LCI-36t3), Incineration Param. ORS

nts:

LCI-35(1-4),

GC/MS

|

LCI-13, Request for BGC/NS Analysis

fcid Rain

LAR-01, Wet Deposition

Metal Analysis DS
LAR-02, Dry Deposition

Ammoniur IC Analysis
LAR-03, Wet Deposition

Cation Chromatography Sheet
LAE-04, Weit Deposition

Sample Prep, pH, Conductivity
LAR-05, IC Anion Analysis

Particle Sizing

LCI-23, Request for Particle Size
Analysis

LCI-26, Particle Size Distribution
Analysis

LCl1-27, Coabining Particle Size Results

FORMS DISTRIBUTION SUMMARY
FIGURE 7-1

LCI-30R
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Out of Control Events tog

Analyte Method

Pate Units of Measurement

Nature of Cut of Control Situation:

Discussion:

Action Taken:

Analyst Reviewad by oce

Dept. rMgr. (P2

fLab Director

QUT OF CONTROL EVENT LOT L OA—01R
STOIIRE 7=7
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Analytical Method OC Checklist

Froject Mzae: - Pata:
; Category: Anzlvst:
Makriu: : Batch Hupmbers:

. 1. Vaiues fgr %) iestryment blamks Welow deteztico liazt:  Yes iC

Z. PReoésrenca standard analysig:  Source

insorobt:zzi VYalus Gossrved Valus “arcant HBacguverw

¥
3
L}
4
v I. MNMatrix Spikes
. Nuamber gf sciwed sazglss anclyred: Average %L Reccvery:
N Range of % Recgovery:
: Recovery of gach soike within control limits: Ves NC
&

4. Tuclicates
i

. Nunber of duplicate zzmples analvied:

fverzge Relative Farzent Liriference:

3
] Rencgs of Relative Fercant Drfference:
o Srecizion for each set ¢f duplicates within corntrel [imifs:  Yesg Nz
¥
Lo c

S. Methad Eiant

husker of gethed blanks arnslyzed:
fl1 teiow detection limit: Yes Mo

. 2. CeliZrstien verifizd zhary . samplas.

L¥]

]
]

v
[

A |
fohl
L
=

¢

ANALYTICAL METHOD QC CHECKLIST 24
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8. CALIBRATION PROCEDURES

Analvsis of Phenolics

Prior to use of the method for analysis of phenols, a five-point response
factor calibratcion curve is established showing the linear range of the
analvsis. Daily response factors or phenol are compared to the initial
calibration curve. If the daily response factors are wichin +10 percent of
the corresponding calibration curve value, the analysis may proceed. 1f,
for aay analyte, the daily response factor is not within +10 percent of che
corrasponding calibracion curve value, a five—point calibration curve must
be repeared prior to the analysis of samples.

Analvsis of Benzene Extractables

Prior to use of the method of analysis of benzene extractables, an
analvtical balance, which is semi-annually calibraced under a service
contract, is checked with class S weights to assure proper operation.

Field Measurement Equipment
H¥U Photoionization Detector

The photoionization detector must be calibrated each day prior to field
use. A calibration gas will be taken into the field to perform this
routine calibration check. The procedure for the calibration of the HNU
phiotoionization detector is listed in Standard Operating Procedures
(sop) STS~01, Appendix A to this Quality Assurance Project Plan.

Biosensor II Combustible Gas Indicator
The combustible gas indicator must be calibrated each week. The

procedure for calibrating the Biosensor I1 combustible gas indicator is
listed is SOP STS-02, Appendix A to this Quality Assurance Project Plan.
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9. ANALYTICAL PROCEDURES

Analysis of Phenolics and Benzene Extractables
Summmary

Previously, the level of phenolic material in soil samples was measured on
a 3 to 5 gram soil sample using the "Distillation Chloroform Extraction
Procedure” contained on page 558 of '"Standard Methods for the

Examination of Water and Wastewater, 16th Edition.”" An April 20, 1970
memorandum to the Minnesota Pollution Control Agency from the Minnesota
Department of Health concluded that this general methed of phenolic
determination was adequate to measure phenolics discharged in creosoting
wastes from the Site, based on a limited amount of comparative testing
carried out in the Health Department”s laboratory. The detection limit for
this phenolic analysis procedure was approximately 0.2 mg/kg (wet weight)
when applied to the soil samples. Benzene extractable material was
neasured by extracciag a 20 gram soil sample with benzene in a Soxhlet
extraction apparatus for four hours and measuring the total weight of
material extracted. Except for the use of benzene as the solvent, the
analytical procedure used to measure the concentration of extraccable
material was the same as the Soxhlet extractiom procedure given on page 412
of "Standard Methods for the Examination of Waste and Wastewaters 3th
Edition." Extracted material was reported in milligrams of extracted
material per kilogram of sample. The detection limit for the benzene
extractable analyses was 50 mg/kg (wet weight).

To measure the concentration of phenolic material and benzene extractable
material, a 100 gram sub-sample was taken from each soil sample and the sub-
sample was quartered to obtain a 25 gram sample. Twenty grams of the
quartered sub-sample were used in the analysis for benzene extractable
material and 3 to 5 grams of the quartered sub-sample are used in the
analysis of phenolic material.

To obtain the moisture content and, therefore, the dry weight of the soil
sample, a quartet of the sub-sample was oven dried at 105 C to a constant
weight. The loss of hydrocarbons by oven drying the samples at 105 C was
defined by comparing the moisture content obtained by oven drying with the
moisture content obtained by air drying.

9.1.2 Benzene Extractables

A. SCOPE AND APPLICATIGN

1. This method is used to recover benzene extractables by chemically
drying a wet sludge sample and then extracting via the Soxhlet
apparatus.
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1. A 20 g sample of wet soil with a known dry-solids content is
acidified to pH 2.0 with 0.3 mL concentrated HCL.

2. Magnesium sulfate monohydrate will combine with 75% of its own
weight in water in forming MsSO4.7H20 and is used to dry the
acidified sludge sample.

3. After drying. the extractables are extracted with benzene using the
Soxhlet apparatus.

INTERFERENCES

l.. The method is entirely empirical. and duplicate results can be
obtained only by strict adherence to all details of the processes.

2. The rate and time of extraction in the Soxhlet apparatus must be
exactly as directed because of varying solubilities of the
extractables.

3. The length of time required for drying and cooling extracted
material must be constant.

4. A gradual increase in weight may result due to the absorption of

oxygen: a gradual loss of weight may result due to volatilization.

APPARATUS AND MATERIALS

Extraction apparatus: Soxhlet,

Analytical balance.

Vacuum pump or some other vacuum source.
Extraction thimble: Filter paper.

Glass wool or small glass beads to fill thimble.
Grease-free cotton: Extract nonabsorbent cotton with solvent.
Beaker: ¥50 mL.

pH Indicator to determine acidity.

Procelain mortar.

Extraction flask: 150 mL

Distilling apparatus: Waterbath at 70 .

Desiccator.
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REAGENTS

1. Concentrated hydrochlaric acid (HCI).

2. Magnesium sulfate monohydrate: Prepare MgS04.H20 by spreading a
thin layer in a dish and drying in ar oven at 150 C overnight.

3. Benzene: Boiling point, 80.1 C. The solvent should leave no
measurable residue on evaporation: distill if necessary.

4. ASTM Type II water (ASTM D1193): Water should be monitored for

impurities.

SAMPLE COLLECTION. PRESERVATION AND HANDLING

1. Transfers of the solvent benzene should not invalve any plastic
tubing in the assembly.

2. Sample transfer implements: Implements are required to transfer
portions of solid. semi-solid, and liquid wastas from sample
containers to laboratory glassware. Liquids may be transferrad
using a glass hypodermic syringe. Solids may be transferred using
a spatula, spoon or coring device,

3. Any turbidity or suspended solids in the extraction flask should be
removed by filtering through greasefree cotton or glass wool.

PROCEDURE

1. Weigh out 20x 0.5 g of sediment with a known drying snlid content.
Place in a 150 mL beaker,

2. Acidify to a pH of 2 with approximately 0.3 mL concentratea HCI.

3. Add 25 g prepared MgSO4 .20 and stir to a smooth paste.

a. Spread paste on sides of beaker to facilitate evaporation. Let
stand about 15-30 minutes or until substance is solidified.

5. Remove solids and grind to fine powder in a mortar.

6. Add the powder tn the paper extraction thimble.

7. MWipe beaker and mortar with pieces of filter paper moistened with
solvent and add to thimble.

8. Fill thimble with glass wool (or glass beads).

9. Extract in Soxhlet apparatus using benzene at a rate of 20 cycles
per hour for four hours.

10. Using grease-free cotton, filter the extract into a pre-weighed 250

ML bniling flask. l!lse gloves to avoid adding fingerprints to the
flask.
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Rinse flask and cotton with solvent.

Evaporate the solvent by immersing the lower half of the flask in
water of 90 C. A solvent blank should accompany each set of
samples.

When the flask appears dry, remove. To remove solvent vapor,
sweep out the flask for 15 seconds with air by inserting a glass
tube that is connected to a vacuum source. Immediately remove the
flask from the heat source and wipe the outside to remove excess
moisture and fingerprints.

Cool the boiling flask in a desiccator for 30 minutes and weigh.

Calculate benzene extractables as a percentage of the total dry
solids. Generally:

gain in weight of flask, g x 100

% of oil & grease = wt. of wet solids, g x dry solids fraction

QUALITY  CONTROL

1.

Before processing any samples, the analyst should demonstrate
through the analysis of Type I1 water method blank that all
glassware is free of organic contamination; if there is a change in
reagents, a method blank should be processed as a safeguard

against reagent contamination. The blank sample should be carried
through all stages of the sample preparation and measurement.

Standard quality assurance practices should be used with this
methed. Laboratory duplicates should be analyzed to validate the
precision of the analysis. Fortified samples should be carried
through all stages of sample preparation and measurement; they
should be analyzed to validate the sensitivity and accuracy of the
analysis.

Comprehensive quality control procedures are specified for each
target compound in the referring analytical method.

All quality control data should be maintained and available for
easy reference or inspection.

Employ & minimum of one blank per sample batch to determine if
contamination has occurred.

Verify calibration with an independently prepared check standard
every 15 samples.

Run one spike duplicate sample for every 10 samples. A duplicate
sample is a sample brought through the whole sample preparation and
analvcical process (relative percent difference of greater than 507
is out of control).
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I. METHOD PREFORMANCE

No data provided.

J- REFERENCES

l.
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EPA Test Methods for Evaluating Solid Waste, SW-846, 3rd ed.,
Mechod 9071 (1986).

Blum, K.A. and M.J. Taras, "Determination of Emulsifying 0il in
Industrial Wastewater”, JWPCF Research Suppl., 40, R404 (1968).

Standard Methods for the Examination of Water and Wastewater, l6th
ed., page 499.

9.1.3. Phenolics - EPA Method 9065 I

SCOPE AND APPLICATION
This method is applicable to the analysis of sediments and soils.

The method is capable of measuring phenolic materials at the 0.2
mg/L level when the colored end product is extracted and
concentrated in a solvent phase using phenol as a standard.

The method is capable of measuring phenolic materials that contain
more than 50 ug/L in the aqueous phase (without solvent extraction)
using phenol as a standard.

It is not possible to use this method to differentiate between
different kinds of phencls.

B. SUMMARY OF METHOD

i.

Phenolic materials react with 4-aminoantipyrine in the presence of
potassium ferricyanide at a pH of 10 to form a stable reddish-brown
antipyrine dye. The amount of color produced is a function of
concentration of phenolic material.

C. INTERFERENCES

o 1.

:_‘::_ 2 -

Preliminary distillation is required to remove interfering
materials.

Color response of phenolic materials with 4-~aminocantipyrine is not.
the same for all compounds. Because phenolic~type wastes usually
contain a variety of phenols, it is not possible to duplicate a
mixture of phenols to be used as a standard. For this reason,
phenol has been selected as a standard and any color produced by
the reaction of other ‘phenclic compounds 1s reported as phenol.
This value will represent the minimum concentration of phenolic
compounds present in the sample.

Interferences from sulfur compounds are eliminated by acidifying the
sample to a pH <4 with H SO and aerating briefly by stirring.
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Oxidizinng agents such as chlorine, detected by the liberation of
iodine upon acidification in the presence of potassium iodide, are
removed immediately after sampling by the addition of an excess of
ferrous ammonium sulfate. If chlorine is not removed, the phenolic
compounds may be partially oxidized and the results may be low.

APPARATUS AND MATERIALS

1. Distillation apparatus: All glass, consisting of a 1 liter Pyrex
distilling apparatus with Graham condenser.

2. pH meter.

3. Spectrophotometer: For use at 460 or 510 nm.

4, Funnels.

5. Filter paper.

6. Membrane filteers.

7. Separatory funnels: 500 or 1,000 mL.

8. Nessier tubes: Short or long form,

REAGENTS

1. ASTM Type II water (ASTM D1193): Water should be monitored for
impurities.

2. Suifuric acid snlution, HZSO4{ Concentrated

3. Buffer solution: Dissolve 16.9 g NH,C1 in 143 mL concentrated NH40H
and dilute to 250 mL with Type Il water. Two mL of buffer
should adjust 100 mL of distillate to pH 10.

4. Aminoatipyrine solution: Dissolve 2 g of 4- aminoantipyrine {4-
AAP) in type Tl water and dilute to 100 mL.

5. Potassium ferricyanide sniution: Dissolve 8 g of K3Fe(CN)6 in Type
IT water and dilute to 100 mL.

6. Stock phenol solution: Dissolve 1.0 g phenol in freshly hoiled
and cooled Type 11 water and dilute to 1 Titer {1 mL = 1 mg
phenol).

Note: This solution is hydroscopic and toxic.

7. Working solution A: Dilute 10 mL stock phenol solution to 1 liter
with Type II water (1 mL - loug phenol).

8, Working solution B: Dilute 100 mL of working solution A to 1,000

mL with Type II water (1 mL = 1 ug phenol).
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Chloroform.

10. Ferrous ammonium sulfate: Dissolve 1.1 g in 500 mL Type IT water
containing 1 mL concentrated Ho 50, and dilute to 1 liter with
freshly boiled and cooled Type Il water.

PRESERVATION AND HANDLING

1. Biological degradation is inhibited by the addition of H SO to pH
<4, Store at 4°C. The sample should be stable for 28 days.

PROCEDURE

1. Distillation:

a. Measure 3 g of sample in a beaker. Lower the.pH to
approximately 4 with concentrated H,50, (1 mL/L} and transfer
to the distillation apparatus. Add 500 mL reagent grade water.

b. Bistill 450 mL of sampie, stop the distillation and when
boiling ceases, add 50 mL of warm Type II water to the flask
and resume distillation until 500 mL have been collected,

c. [If the distillate is turbid. filter through a prewashed membrane
filter.

2. Chloroform extraction method:

CAUTION: This method shuld be performed in a hood: chloroform is
toxic. .

d.

Using working solution B (E.8.), prepare the following standards.
Standards may be prepared by pipetting the required volumes
intn the separatory funnels and diluting to 500 mL with Type II
water:

Working Solution B (mL) Concentration (ug/L)

QOO OO
. * »
(o R an Jhan IY an B an I ww ]

(S S W

Place 500 mL of distillate or an aliquot diluted to 500 mL in a
separatory funnel. The sample should not contain more than 50
ug/L phenol.

To sample and standards. add 10 mL of bhuffer solution (E.2.)
and mix. The pH should be 10+ 0.2.

Add 3.0 mL aminsatipyrine solution (E.3.) and mix.

Add 3.0 mL potassium ferricyanide solution (E.4) and mix.
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10. DATA REDUCTION, VALIDATION AND REPORTING

Data Reduction and Validation

All data will be subjected to a rigorous review process before being
reported. All data forms must be dated, signed and completely filled out
in ink by the preparer. WNotes will be made if information requested is
non-applicable for the specific analysis. Each data sheet will be checked,
signed, dated approved by someone other than the preparer.

Qut-of-control events or potential out-ofi-control events are noted on an
Qur-of -Contreol Events form. This form is part of the Data Package and will
be completed upon data approval. If no out-of-control event does occur
during analysis (for instance, a spike recovery falls outside the expeccted
range), the analyst will describe the event, the investigative and
corrective action taken and the cause of the event on this form, and

will notify the Quality Control Coordinator (QCC).

Afrer an analyst completes a Data Package, it is given to the Supervisor
for review. The Supervisor reviews the entire Data Package for
completeness, discrepancies and errors and writes comments, when necessary,
on the back of the Data Approval Form. 1If the Supervisor disapproves the
Data Package, it is given back to the analyst for correction. If it is
approved, the Supervisor passes it along to the QCC.

The QCC then reviews the Data Package with extra emphasis on the
acceptability of quality control data, If the QCC disapproves the Data
Package, it is re-routed to the Supervisor for corrective action. If the
QCC approves it, it is sent to the Laboratory Manager, Superv1sors and
Quality Control Coordinator for their approval and signatures

Calculations

Concentration of Benzene Extractables = gain in weight of flask
' weight of sample

Concentration of Phenolics = concentration from standard
curve %X dilution factor

Dilution Factor = 500
g of sample

Turnaround
In accordance with Section 11.1.3 of the CD-RAP the City will report the

results of the bofings and laboratory analyses within 60 days of completion
of the borings.
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10.4 Analycical Results Report

Each analytical results report will contain the following:

a. Field idencification designation.

b. Interpoll laboratory sample number.

c. Analytical results (mg/kg)in terms of phenolics.

In addition, the City will make the Data Package, described in Section
7.2., available to the Agencies if so notified.

The analytical results report will be validated and signed by the
Laboratory Manager.
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11. INTERNAL QUALITY CONTROL CHECK

11.] Benzene Extractable and Phenolics

11.1.1 Method Blank and Solvent Blank

The laboratory will analyze 10% laboratory solvent blanks and 5% method
blanks {Solvents taken through the entire analytical process).

The method blank results assnciated with the sample batch will be used to
correct the observed sample concentrations,

The solvent blank is not used to correct sample concentratinns but to help
determine the cause of conatamination in high blanks.

11.1.2 QDuplicates

The laboratory will analyze 5% duplicate samples. Percent difference
between duplicates will be calculated for each parameter. The resuits will
be plotted ontn control charts and mean and standard deviation will be
calculated.
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12. PERFORMANCE AND SYSTEM AUDITS

Interpoll Laboratories participates in a variety of inter-laboratory testing and
performance checks to provide periodic assessment of the effectiveness of the
overall quality control programs.

12.1

12.2

Inter-Laboratory Performance Surveys

Performance surveys conducted by the EPA and Twin Cities Round Robin
constitute the bulk on inter-laboratory comparisons,

a. EPA Performance Evaluations - Water Pollution - Semi-Annual (April and
October)

Trace metals

Minerals

Nutrients

Ortho phosphate

Demands

Organics (includes phenol)
Total cyanide

0i1 and grease

b. Twin Cities Round Robin - Bi-monthly - One of the Following Categnries
(Rotates):

Trace metals

Minerals

Nutrients

Demands

Specials (0il1 & grease. total cyanide, phennl, etc). -
Interpoll's performance is evaluated by the respective agency after each
round of testing and reported to Interpoll's Laboratory Quality Control
Coordinator. The Lahoratory Quality Control Coordinator summarizes the
results in a report to the Division Quatity Control Manager who reports to
upper management.

Periodic In-House Audits

In-house auditing is conducted by the QA Manager with the assistance of the
Laboratory OC Cnardinator. These audits nccur at least every six months

and typically focus on a specific project. In-house audits take two forms

- performance audits and systems audits. Performance audits involve
submittal of blind spikes to the laboratory by the Quality Assurance
Department for assessment of analytical accuracy. Systems audits consist

of a thorough review of project procedures and documentation to confirm that
work was performed in accordance with the Quality Assurance Project Plan

and that adequate documentation exists to satisfy the project requirements.
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12.2.1 Performance Audits

Audit Standards

As required on specific projects, the Quality Assurance Department provides
spikes for analysis as independent check samples (audit standards). The QA
Department prepares any audit standards that can be prepared readily from
relatively non-hazardous. neat materials or certified concentrated
standards. In some cases, preparation of reliable audit standards requires
special facilities and equipment due to the hazardous nature of the
materials and/or the requirement for precise measurement of minute
quantities. In such cases. audit standards are obtained from the USEPA,
Environmental Monitoring and Support Laboratory (EMSL), Cincinnati, Ohio,
nr from an equivalent source. . The nature of the audit standards and the
frequency nf performance audits are specifierd in the Quality Assurance Pian
of each project for which performance auditing is required. When
practical. audit standards are provided in matrices resembling real project
sample matrices and undergo the full sample preparation and analysis
procedure. However, in many cases, this is impractical, and it is
necessary to submit audit as extracts, for analysis only. A1l measurable
constituents in the audit standards should be within the expected range of
concentrations to be encountered in the real samples {or in the extracts).
They must be within the linear calibration range or the analytical
equipment to be used.

Documentation

Performance'audit standards are submitted to the Laboratory Ouality Control
Conrdinator by the Quality Assurance Manager or the Project Quality
Assurance Officer in the appropriate, labeled containers. The label on
each audit standard contains the following information as appiicable:

Interpoll-Prepared Sténdards

a. Date prepared

b. Initials of preparer

c. Project number

d. Audit standard number,

e. Analysis to be performed
EPA-Supplied Standards

é. EPA EMSL identification number.
b. Project number

c. Audit standard number,

d. Analytical method to be emplioyed.
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A1l audit standards submitted to the laboratory are longged in the Quality
Assurance Department in a bound loghook. The following information is
entered for -each standard.

a. Project number.

b. Interpoll audit standard number.

c. EPA EMSL identification number (if applicable).

d. Date prepared or received.

e. Description of matrix.

f. Name and quantity of each measurable constituent.

g. ldentification and expiration date of each primary standard used.

h. Identification of any analytical equipment used (e.g., analytical
balance).

i. Date submitted to laboratory.
j. Analytical method to be employed.
Interpretation of Performance Audit Results

The audit standards are analyzed by the same procedures as the real
samples. Analytical results are included in the analytical data package.

The Project Quality Assurance Officer obtains the analytical results from
the Laboratory Quality Controi Coordinator and compares them to the true
concentrations entered for each audit standard in the Quality Assurance
Logbook. For each measurable constituent of each audit standard, the
percent recovery is determined. These results are interpreted as the
accuracy of analyses represented by the performance audit.

12.2.2. Systems Audits

Thera are two different types of laboratory systems audits - Operations
Audits and Project Audits. Systems audits of laboratory nperations
(Operations Audits are performed at a minimum frequency of once every six
months. Operations audits address general laboratory operations and
conformance to the applicable methodologies.

Project audits are performed to confirm that laboratory operations are
meeting specified project nbjectives, but only if a question is raised as
to the labaratory's ability to meet the nbjectives.



Preacarerey

P,

o e
s

vty

oy

QUALITY ASSURANCE PROJECT PLAN Page: 38 of 46

Date: October, 1987
Number: QA11l.1
Revision: 0

Systems Audit Procedures

The systems .audits are performed by the Quality Assurance Manager or his
quatified designee. The Labaratory Quality Control Coordinator
participates in the audits as the Tlaboratory's representative. It is the
QC Coordinator's responsibility to provide the auditor with access to
relevant data files, facilities and records, and to assist the auditor in
obtaining an objective assessment.

Audit checklists are used to ensure that all salient points are addressed
and documented. The checklists are filled aut legibly and reprnducibly, in
ink, by the auditor., and are signed and dated by the auditor when
compieted. The operations audit checklist is based on EPA Taboratory
evaluation criteria.
Audit checklist will cover at least the following areas:
a. Operations Audit

- Personnel qualifications and training records.

- Adequacy of laboratory facilities, including work space, lighting,
ventilation and supplies. .

- Organization of lab facilities, including cleanliness, chemical
storage and waste disposal.

- Maintenance and calibration recordkeeping for analytical equipment.
- Safety. (facility configuration and practices.

- General operations. including glassware cleaning, inventory and -
checking of reagents and standards, and storage procedures.

- Recordkeeping, including sample log-in and tracking. traceability of
standards, control charts, data packages, and organization of filing
systems. .

b. Project Audit

Sample Tog-in and chain-of-custody records.

Sample storage procedures and records.

Sample preparation and analysis procedures,

Method validation (where applicable).

Control charts

)

Precisiaon and accuracy assessment,

Method blanks, reagent blanks, duplicates, check samples,
fortifications, surrogates, etc.
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Data packages.
Analysts qualifications.

Data validation and reporting.
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13. PREVENTIVE MAINTENANCE

Since instrumencal methods of analysis require properly maintained and
calibrated equipment, the operation and maintenance of modern analytical
instrumentation is of primary importance in the production of acceptable data.
In order to provide this data, STS and Incerpoll subscribe to the following
programs.

a. Maintenance agreements/service contracts with instrument manufacturers.
b. Laboratory preventive maintenance program.
13.1 Service Contracts

Analytical equipment utilized in Interpoll laboratory persomnel for this
project are covered by maintenance agreements. These maintenance
agreements provide for both periodic "preventive'" service calls as well as
the non-routine or emergency calls.

13.2 Instrument Logbooks

Individual instrument logbooks are maintained for each piece of equipment
and located near the instrument. General information contained in the
logbooks include:

a. Inventory information: Equipment name, model number, serial number,
manufacturer, date of acquisition, original cost.

b. Service tasks and intervals: <Cleaning, calibration, operation based on
the manufacturer”s recommended schedule, and previous laboratory
experience.

c. Service record: Date of breakdown, date of return to service, down
time, problems, repairs, cost of repairs, who performed the repairs,
parts required, etc.

d. Calibration/performance checks,
e, Daily operational notes.

Analysts are referred to manufacturer”s operating manuals for specific
procedures to be followed in the operation and/or maintenance of the
individual instrument.

Laboratory preventive maintenance includes any tasks that can be performed
in-house, i.e., systematic cleaning of component parts as recommended in
the instrument manual. If problems cannot be corrected by laboratory
personnel, the instrument service representative is contacted and a service
call requested to correct the problem.
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{3.3 Field Measurement Equipment

The HNU photoionization decector used by STS in the field analysis of soil
samples shall be maintained in accordance with the requirements of the
manufacturer and as outlined in SOP STS-02, Appendix A to this Quality
Assurance Project Plan.
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14, SPECIFIC PROCEDURES TO ASSES DATA PRECISION, ACCURACY AND COMPLETENESS

A quality control prngram is a systematic process that cnntrois the validity af
analytical results by measuring the accuracy and precision of each method and
matrix., developing expected control limits, using these limits to detect errors
or out-of-control events, and requiring corrective action techniques to prevent
or minimize the recurrence of these events.

14.1 External and Internal Components

The accuracy and precision of sample measurements are influenced by both
external and internal factars. FExternal factors or errors are those
associated with field collection and sample transportation Internal
factors or errors are those associated with sample preparation and
analysis.,

14.1.1 External Components: Accuracy and Precision Measurements

The results for quality control samples taken in the field represent the
best estimates of accuracy and precision for the samples, since these
values reflect the entire process from sample collection through sample
analysis. Below is a brief description of the information provided by each
of these control samples:

.a, Field matrix spike - provides an estimate of bias based on recovery:
includes matrix effects associated with sample preservation, shipping,
preparation and analysis.

b. Field collected samples or duplicates - independent samples collected at
the same point in space and time. These give the best measurement of
precision for sample collection through analysis.

c¢. Field duplicate - a sample that has been divided into two or more
portions. The analytical values obtained for each of these portions
gives a second best measurement of precision for the entire sampling and
analysis scheme.

14.1.2 Internal Components: Accuracy and Precision Measurements

The results of quality control sampies created in the laboratory represent
estimates of analysis and precision for the preparation and analysis steps
of sample handling. This section describes the quality control-type
information provided by each of these analytical measurements. The
frequency of each of these measurements is discussed in Section 11.0,
Internal Quality Control Checks.

Accuracy Measurement
a. Laboratory fortifications - provide an estimate of bias based on

recovery of the compounds analyzed for the sample batch, incorporating
matrix effects associated with sample preparation and analysis.



_r:-.k“ta}

s

QUALITY ASSURANCE PROJECT PLAN Page: 42 of 46
Date: October, 1987
Number: (QAll.1
Revision: O

b. Surrogates - provide an sstimate of bias based on recovery of 51m11ar1y
compounds. but not the compounds analyzed. for each sample.
incorporating matrix effects associated with sample preparation and
analysis.

c. Internal standard - an analyte that has the same characteristics as the
surrogate but is added to each sample in a batch, just prior to
analysis. It measures bias or change in instrument performance from
sample to sample, incorporating matrix effects associated with the
analysis process only.

d. Analysis matrix spikes - The analysis spike is added prior to analysis.
These spikes are similar to the internal standard, however, the analyte
used is the same as that being analyzed and usually is added tn a
selcted few samples in a batch of analyses. It incorporates matrix
effects associated with the analysis step only.

Precision Measurement

a. Laboratory duplicates - a sample that has been homogenized and split
into two equal porticns before the method sample preparation process.
It measures sample precision associated with the preparation through
analysis.

b. Analysis replicate - a sample solution or extract that has beesn split
before analysis: measures sample precision associated with the analysis
only.

14.2 Control Charts

Control charts are quality control tools which graphically display the
progression or movement of similar points taken at regular intervals in a
process or over time. Both accuracy and precisicn control charts are
maintained for each method and matrix.

14.2.1 Accuracy

Accuracy charts are maintained for surrogate and laboratory fortification
recoveries, Each sample is identified by the date it was prepared and
analyzed and its Interpoll sample number, Values are plotted as percent
recovered on an x-y graph, The mean. warning and control limits are

presented graphically to enable a concise review of accuracy of the
analysis.

14.2.2 Precision

Precision charts are maintained for laboratory duplicates. Both samples
are identified by the date (s) prepared and analyzed and their Interpoll
number., Values are plntted as percent differences on an x-y graph. The
mean, warning and control limits are presented grapnically to enable review
of the preecision of the analysis.
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14.2.3 Limits

Both upper and lower warning limits and upper and lower control limits are
established to aid in interpreting a suspicious or an out-of-control event.
Warning limits express a narrower confidence interval and are used to warn
the analyst or supervisor of possible system inconsistencies or failures,
before an out-of-control event occurs. Control limits express the out
limics of excepted method variabilirty.

14.3 Suspicious/Out-of-Contrel Events

Graphing and connected successive data points on control charts enables the
laboratory to detect many types of suspicious and ocut-of-control

situation. These events can be caught by monitoring for the following:
Ourcliers (suspicious and out-of-control), runs (suspicious), trends
(suspicious) and periodicity (suspicious).

14.3.1 nNutliers

There are two types of outliers: Any particular point that falls outside
the control limits or any point that falls outside the warning limits. A
point that falls outside the control limits is classified as an out—of-
control event; a point that falls outside the warning limirs is classified
as a suspicious event.

14.3.2 Runs

A run is defined as a series of points that line up on one side of the
central line (the mean). Any run that has a length of seven points is
indicative of a potential abnormality in the process, a suspicious event.

A run can suggest several potential problems such as elevated contamination
or incorrect dilutions of standards.

14.3.3 Trends
A Trend is defined as a series of points that are marked by an unbroken
rise or fall. Any trend with a length of five points is classified as a
suspicious event. A trend may indicate a change in instrument sensitivicy
due to a dirty source or injection port or standard degradation, to name a
few.

14.3.4 Periodicity
Periodicity is a term used to describe a recurring pattern of change over
equal intervals. This occurence may be of any length or amplitude; thus,
careful observation of the control chart is necessary.

14.4 Acceptance Criteria

14.4.1 Accuracy

The required analyte recovery for both phenoliec and benzene extracted
spiked samples shall be a minimum of 50% and a maximum of 1807%.
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14.4.2 Precision

The requred reproducibilicy of split sample analysis for both phenolic and
benzene extractables shall be a relative percent difference no greater than
50%.

14.4.3 Sensitivity

Required detection limit for benzene extractables shall be 500 mg/kg, and 1
mg/kg for phenolics.

14.4.4 Completeness

90% of analyrtical daca shall meet the above criteria for accuracy,
precision and sensitivity.
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15. CORRECTIVE ACTION

Corrective actions are required whenever an out-of-control event or potential
nut-of-control event is noted. The investigative action taken is somewhat
dependent on the analysis and the event.

Generally, agut-of-cantrol events or potential out—of-control events are noted on
an Out-of-control Events Form (Figure 15~1). This form is part of the data
package and, thus, must be completed prior to data approval. 1If an out-of-
control event does occur during analysis (for instance, a surrogate recovery
falls outside the expected range), the analyst must describe on this form: The
event, and notify the Laboratory Quality Control Coordinator (QCC). In some
cases, investigation of an ocut-of-control event will reveal no problems. 1If an
out-gf-control event is discovered during data package review, the QCC notifies
the: supervisor for corrective action.

15.1.1 Macrix Spikes

Interpoll will use phenol spiked inte a sample of soil collected in the
field. The spiking levels will be two or three times the amount observed
in the sample.

1f the matrix spike criteria are not met, the matrix spike analysis will be
repeated. If the subsequent matrix spike analysis meets the criteria, the
data will bejconsidered valid. Matrix spike recoveries will be used in
assessing quility assurance/qualicy control for Interpoll”s analytical
work.

15.1.2 Duplicate Analysis

Interpoll will run duplicate analysis on 5% of submitted samples for both
phenolics and benzene extractables.

15.2 Project Specific Out of Control Criteria
15.2.1 Accuracy

The required 'analyite recovery for both phenolic and benzene extracted
spiked samples shall be a minimum of 507% and a maximum of 180%.

15.2.2 Precision

The required reproducibility on split sample analysis for both phenolics
and benzene éxtractables shall be a relative percent difference no greater
than 50%.

15.3 Accuracy and Precision Review

Accuracy and Precision data will be reviewed by the Quality Control
Coordinator. TIf an out of control situation exists, this will be brought
to the attention of the analyist and the Inorganic Chemistry Department
Manager. After problem resolution, sign-offs are required by the Analyist,
the QCC, the Department Manager, the Division Quality Control Manager and
the Laboratory Director.
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Out of Control Events

Analyte Method

Date - Units of Measurement

Nature of Out of Control Situation:

Discussion:

Action Taken:

_—
MAalyst Reviewed by acc
Dept. tgr. oA
Lab Director

OUT OF CONTROL EVENT LOG LOA-OIR

FIGURE 15-1
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16. QUALITY ASSURANCE REPORTS TO MANAGEMENT

The Interpoll Quality Assurance Department is compietely indepedent of line
function. Its manager reports exlusively to the Interpoll Chemistry Division
Director. The Laboratory Quality Control Manager who reports directly to the
Division Director.

Reparts summarizing any changes in quality control procedures and guidelines,
updated control limits and any deviations are made on a periodic basis to both
laboratory and corporate management. These occur through a regular quarterly
repaort from the Laboratory QC Coordinator to the Division QC Manager. Copies of
this report are also submitted to the Division Director, the Laboratory Managers
and Supervisors. Should the circumstances warrant mors frequent communication
hetween the laboratory 0CC, the OC Manager or any other persons in management.,
both verbal and written communication will be implemented.

16.1 Performance and System Audits

Final performance and system audit reports are issued to project management
and to corporate management. Items requiring corrective action are
documented on a Correction Action Request Form addressed to the project
manager. The Corrective Action Request is a three-part NCR-type form. The
first copy is retained by the Quality Assurance Department upon issuance.
The project manager receives the original and one copy. When satisfactor
progress has been achieved nn each requested action, the project manager or
designee enters descriptions of actions and results on the form, then
retains the copy and returns the original to the Quality Assurance
Department tn close the loop.

Results of inter-iaboratory performance surveys and in-house audits, along
with unresolved corrective action items, are summarized in a quarterly
report from the Quality Assurance Manager to the President.
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ANALYTICAL RESULTS

This Appendix contains 8 pages.
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INTESPOLL LABORATCRIES. iNC.

500 BALL RCAD NE,

CIACLE PINEZ. MINNESOTA 53013-1819
TEL. §12/786-3020

FAX: 612/786-7854

S78 Consultants

ZEZ0 Arnacalis Lane
Mimnescolis, MY 3443
Attenticn: Jim Gverzcom
LAECEATCRY RESCRT:  Ha7 il
STS FROSETT: HF4C1%A

Sentameer 28, 1522

SAMELES COLLEZTED:  Sectamcer 12, 1SES5

SRR =S RECEIVED: Sectamcer 14, 1SE68
Samcle Icentification: E£pS #4 B7S &4 BSE #E
Sample Type: Coil Scil Soil
Laccratery L=g Numcer: &711-24 &711-14 671122
Parametar Lhits Marhcd
FPrenocl mg/kg  SN-B44, 065 < 0.2 < 0.2 < 0.2
Benrene extractable '

hydrocartons % ow/w SW-844, 071 0.0%4 0.013 0.012
Moisture by toluene

distillatien % ASTM DTS5 Z2B.91 13.3%9 1S.:1

Rescectully submittsa,

i 7 gy {

/C‘J“u’a’ ”/ P o1

Gregg W. Holman,

Incrganic Chemistry Cecartment Manager

GwH/cg
Invoice Enclesed
< = less than

All analyses werz2 periormed using ESA or other reccconized methcocicgies.
All units ar= cn an "as rec=ived" basis unless atherwisa lncicacved.
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INTESPGLL LABCRATCHIES. INC.

4500 BALL SOAD NE

CIRCLE PINES, MINNESOTA 55014-1819
TEL: 612/ 7B6-8020

FAX: 612/786-7854

75 Ceonsultants
2820 Annacclis Lane
Minnzapcaslis, MM SS4a:

Attenticn: Jim Cvertoom

LAECRATLRY REFCRT:  #E&ETE -Zentemcer 28, 1SEE
S5 FRCSEZT: #F2019A
SAVFLES CCLLETTED: Sectemcer 17, 1SES
SSVFLES RECZIVED: Sectemger 1Z, 15EZ2
Sample lcentificaticn: B4asS #Z BaS #= BasS #4 BZE =7
Sample Tyge: Scil Scil Soil Soil
Lapcratory Leg Numcer: E6FE~NZ £SF60S &EF6—I4 EEFE—LS
Parametrsr Lnits Methcd
Prernal mg/kg  SW-24b6, F0L3 < 0.2 < 0.2 < 0.2 < 0.2
Eenzene axfractable
hydrccarsens 7 w/w  SW-3S4s5, G071 1.8 0.&0 0.022 Q.01=
Moisturs by toluere
distillaticn pA ASTM DS 81.77 71.01 SB.94 1s.82
Rescectfully submitien,
-1 . ; Fd
/4§LJ313-/7?/42=f4: —
Gregg W. Holman,
Incrganic Chemistry Decartment Manacer
GaH/cg
Invoic=z znclosead
< = less thamn

All amalvses were gericrmed using
AlLL units are cn an "as rec2ivec”

E=A or other reccgnize@d metrccclcgies.
basis unless otherwise indicated.
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INTERPOLL LABCRATCRIES. INC.

4500 BALL ROAD N.E.

CIRCLE PINES, MINNESQTA 55014-1819
TEL: 612/786-5020

FAX: 612/786-7854

STE Consultants
3620 Annacolis Lane
Minneacclis, MN 53441

Attenticn: Jim Overitcom

LABCRATORY REFCRT: #6621
STS FROJECT: HI401FA

SAPLEsS COLETTED:  Seotemecer 7, 1588
SAVFLES RECEIVED: Sentemcer 7, 17E8

Sample Identificaticn:
Sample Type:
Labcratory Leg Number:

Paramator Lnits
Phenal mg/L

EBenzene extractable hydrecarbens 7 w/w

Sample Identificaticn:
Sample Type:
Laboratory Log Number:

Parametor Lnits

FPhenal- mg/kg
Benzene extractable hydrccartons ARNYSY
Molisture by toluene distillation A

GaH/cg
Invoic2 Enclcsed
< = less than

Couzrer 11, 1SER

BT
Water
EaF1-01
Meticd
EFA 420.2 < 0.CCh

SW-346, FO7L 0.0022

B2 S#S B3 S#5
Soil Soil
b5571-05 E621—17

Merhcd
E=A 420.2 0.26 0.22
SW-346, 071 0.017 0.23
ASTM D95 15.18 37.75

Rescectfully submitted,

Rsug, 71 FgAd—
J
Gr=cg W. Holman,
Incrganic Chemistry Department Manager

ALl analyses wer=2 performed using EFQ or other recognized metbodolcgles.
All units are cn an "as recoived" basis unless ctherwise indicated.
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INTESPOLL LABORATORIES. iINC.

4500 BALL AQAD N.E.

CIRCLE PINES. MINNESOTA 550141819
TEL: 612/ 786-6020

FAX: 612/786-7854

€73 Consultants
3630 Annacolis Lane
Minneacolis, MN 33441

Attenticn: Jim Qvertocm
LAECRATORY REPCRT:  #e672
7S FROJECT: #I4019A

SAMPLES COLLECTED:
SAMEL S RECSIVED:

Sample Identification:
Sample Type:
Labcratery teg Number:

Parameter

Phenol
EBemzene extractable hydrccarbons
Meisture by teluene distillatien

Sample Identificaticon:
Sample Type:
Labcratory Log Number:

Parameter

Frencl
Benzene extractable hydrocarbons

GaH/cg
Invoice Enclosed
< = less than

Septemcer &, 15ES
Septemcer 7, 15€8

Lnits
mg/kg

ARV
A

Lhits

mg/L.
yARTYAY

Cctcoer 11, 19E3

B—-1 S#H3
Soil
£672-01
EFA 420.2 < 0.2
SW3246, F071 0.042
ASTM 053 37.33
oF
Liguid
667204

Methcd
£°a 420.2 0.0C&
SW-346, F0O71 Q0.0014

Respectfully submitted,

B-1 B-1

SH3 Sié
Eeoil Scil
LEETE02 LST2HI3
< 0.2 < 0.2
0.CC8 0.C0oS
13.13 1s.e2

z—"‘-""‘ra. 7t //;ZC'/f—'———/

Gregg W. Holman,

Incrganic Chemistry Department Manager

All analyses were performed using E°9 or other reccgnized methodologies.

All units are on an "as received" basis unless otherwise indicated.
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INTE=PCLL LABORATCRIET, INC.

45C0 2ALL ROAD NE.

CIRCLE PINES, MINNESQOTA 55014-1819
TEL: 612 735-8020

FAX:512'786-7834

S78 Ceonsultants
J&EZ0 Annacclis Lane
Mimmeaccolis, MN 55441

Atzenticn: Jim Overtcom

LeECRATCRY FEECRT:  H6782
S7S PRCJECT: #F401%A

Ccteter 17, 1585

(City aof St. Leuis Park)

SYFLES COLULECTED:  Sentember 23, 1968
ECLES RECZIVED: Septemter 23, 1565

CSample Identificaticn:
Samplie Tyge:
Laccratory Lo Number:

Farametar Lnits

Methcd

Frenocl mg/kg

Eenzene extractable
hydrccartons 7 wiw

Moisturz by toluene
distillatien %

GaH/cg
Inveice Enclosed
< = less than

SW-S46, 5065
SW-244, S071

ASTM DF5

B14 SH3 Bl4 ES§#l1  B1lS5 Er4
Soil Soil Ecil
4768205  &7E2-11 &782-15

0.24 < 0.2 < 0.2
< 0.C05 0.0:0 < 0.C0S
15.0 16.3 14.9
Rescectfully submitted,
IZ‘ - ’
/&“'(«1‘77 //)’/ /&v/‘—.‘_ -

Gregg W. Holman,

B15 Sib
Soil
&7EZ-17

< 0.2
< 0.C05

13.2

Incrganic Chemistry Department Manager

Ail analyses wer2 perieormed using EFA or other recognized methodolegies.
ALL units are on an "as recsived” basis unless otherwise indicated.
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INTERPCLL LABORATORIES, INC.

4500 BALL FOADC ME.

CIRCLE P'NES. MINNESQTA 53014-1819
TEL: §12/786-5020

FAX:612:786-785¢

STE Consultants
J4E0 Srnacelis Lane
Minneacclis, MM SS441

Attenticn: James Overtoccom

oct 10 %

LABCRATCRY REFCRT: #&7724 Ccicrcer 17, 1968
STS PRCJECT: #540154

(City of St. Lcuis Park)
SAP =S5 COLECTED: Septemcer 22, 1966
SIS RECZIVED: Septemter Z3, 19EE

Sample Identificaticn:
Eample Type:

Laboratory Leg Number:
Parametar Units Mathcd
Phenol mg/kg S-S44, F063
Benzere extractakle

hydrocarbons L ow/w Sw—346, 071
Moisture by toluene

distillaticn pA ASTM DSS

i2 SHG B-13 Si#2
Soil Soil
&7 7203 &772-10
< 0.2 C.20
< 0.005 0.18
16.0 &3.2

Respectfully submitted,

Py
./wyy VA
Gr=cgg W. Fclman,

Incrganic

GaH/cg
Invoice Enclosed
< = less than

All analyses were cerformed using EFA or other
All units are on an "as reczives” basis unless

5 .
v
0

Cremistry Department Manager

recoonirzed methodologies.
ctherwise indicatad.
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INTESPCLL LABORATORIES. iNC.
3500 SALL 30AD NE.

C.RCLE PINES, MINNESQTA 55014-1819
TEL: §12/786-6020

FAX: 612/786-7854

S72 Consultants
3620 annacolis Lane
Minneacelis, MM 52441

Attenticon: Jim Overtcom

LAECFRATCRY REFCRT:  #6711A Cctokber 17, 1562
STS FROJECT: #74015A

SAvELEsS COLECTED:  Sepremoer 12, 1G85
SAHVFELSS RECEIVED: Septemter 14, 1968
ANFLYEIS REQLESTED: Septemcer 23, 19EE

Sample Identification: B-5 SHé& B35S Sié B3 SH2
Sample Type: Soil Soil Scil
Laboratory Leg Number: 671106 &711-22 &711-58
Parameat+ter Units Methed
Prenal mg/Kg SW-346, FC&3 < 0.2 < 0.2 < c.2
Benzene extractable '

hydroccarsons % w/w  S-344, F0O71 0.0C8 < 0.003 < 0.003
Moisture by toluere

distillatien A ASTM 553 2.0 14.4 z8.8

Respectfully submitted,

/gg}kiﬂﬁjy /??('42;7’CL,———-’

Gregg W. Haolman,
Inorganic Chemisty Cepartment Manager

GaH/cg
Invoic= Enclosed
< = less than

All analyses were performed using EPA or other reccgnized methocolegies.
All units are on an "as recsived” basis unless otherwise Indicated.
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APPENDIX E

PART O CORRESPONDENCE

This Appendix contains 7 pages.
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CERTIFIED MAJL
RETURN RECEIPT REQUESTED
November 17, 1288
Regional Administrator President
United States Environmental Protection Reilly Tar & Chemical Corporation
Agency, Region 5 1510 Market Square Center
ATTN: Hazardous Waste Enforcement 151 North Delaware
Branch Indianapolis, Indiana 46204

230 South Dearborn Street
Chicago, I11inois 60604

Director, Solid and Hazardous Waste
Division

Minnesota Pollution Control Agency

ATTN: Site Response Section

520 Lafayette Road North

St. Paul, Minnesota 55155

RE: United States of America, et al. vs. Reilly Tar &
Chemical Corporation, et al. ,
File No. Civ. 4-80-469

Gentlemen:

In accordance with the provisions of Part Q of the Consent Decree in the
referenced case, this letter shall confirm that the City of St. Louis Park will
forego the installation of ten optional soil borings at this time pursuant to
Section 11.1. of the Remedial Action Plan (RAP) in the referenced case. This
decision was reached based upon a preliminary review of data developed during
the analysis of 'samples retrieved from 15 required soil borings and was
communicated to the City by Minnesota Pollution Control Agency Alternate
Project Leader Justin Blum. Based upon the confirming conversation with Mr.
Blum, the City has commenced the development of the project report pursuant to
the requirements of RAP Section 11.1.3. Said report shall be completed within
60 days of November 14, 1988, the day Mr. Blum and this office reached
agreement relative to the final disposition of the boring/analysis/reporting

issue.

Sincerely, i
(_}ﬂ.'m«.l_b //{ _,j/;((_,(}&_,/
Jameés N, Grube

Director of Public Works

NG/ ja —‘/////

5005 minnetonka boulevard ® st louis park, minnesota §5416-2290 @ phone (612) 924-2500

1
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Thaded.: T2 19 1988

P ol it

O SENDER: Complere itsms 1 and 2 when additional services are desired, and complete ltems 3 and 4.
Put your address in the “RETURN TO" space cn the reverse side. Failure to do this will prevent this

i i i i f the person
card from being returned to you. The return receipt fee will provide you the name of *
deiivered to an?! the date of delivery. For saditionai fees the following services are available. Consult

postmaster for fees ana check boxies) for additional sarvice(s) requested.
1. [ show to whom dslivered, date, end addresses’s address. 2. [ Restrictad Dalivery.

urz“'Q,a_)

3. Articie Addressad to: 4, Article Number

CI95 579 56/

Dir, Solid & Haz Waste Div

MN Pollution Control A TYpo of Saen:
ollution Control Agency O od Insured
ATTN: Site Response Section (F:‘eogti;‘tlsod con
520 Lafayette Road North Expross Mail

St. Paul, MN 55155 4 Always obtzin signature of addressee or
’ . agant and DATE DELIVERED.

5. Signature — Addressee - . .
X 6 . /f/ MW requesied and fee paid)

¢t B, Addressea’s Address (ONLY if

6. Signature — Agent .~
X

Jace, A-an

Fa

7. Date of Delivery // /g ) 5/{ ‘ = . T o

Ao

PS Form 3811, Feb. 1986°

DOMESTIC RETURN RECEIPT

. [

PR

. SENDER: Complete items 1 and 2 when additional services are desired, and complete items 3 and 4,

Put your address in the “RETURN TO" space on the reverse side. Failure to do this will prevent this
card from being returned to you, The return receipt fea will rovide you the name of the persen

delivered to and the date of delivery. For additiona) fees the following sérvices are availeble. Consult
postmaster for fees and cneck box{es) for additional servicels} requested. ’ )

1. O show to whom delivered, date, and addressee’s address. 2. O Restricted Defivery,
3. Article Addressed 10; ,é. 4, Article Number
President S i £ Zaisf? 7.9 2O
Reilly Tar & Chemteal Corp i 0 o e
1510 Market Square Center ; Comitea” < con™
151 North Delaware Street r Express Mail

Indianapolis, Indiana 46204

Always obtain signature of addressee or
agant and DATE DELIVERED.

5. Signature —“Addresses . 8. Add ! i
2 . . resseq’s Address (ONLY if
X /(/ /i 7 -Zf i % s re requested and fee paid)

6. Signature — Agent
X

A8l Bhotinga

7. Date of Delivery

ayyad

“e;

PS Form 3811, Feb. 1986

DOMESTIC RETURN RECEIPT

. SENDER: Complete items 1 and 2 when additional services are desired, and complate items 3 and 4.

Put your address in the “RETURN TO'" space on the reverse side. Failure to do this will prevent this
card from being returned to you, The retumn receint fee will provide you the name of the person
delivered to and the date of delivery. For additional fees the following servicas are available. Consult
postmaster for fees and check boxies) for additional service(s} requested.

3

LY

1. [ Show te whom delivered, date, and addressee's address. 2. [ Restricted Dalivery,
3. Article Addrassed to: 4. Articla Number i
. L= Pzt £79 £S5 9
Regional Administrator Troe of Sorvice:

USEPA, Region 5 ]
ATTN: Haz Waste Enforcem't Br - %2;5;;;,;’;“ sured
230 South Dearborn Streest Express Mail

Chicago, Illincis 60604

Always obtain signature of addressee or
agent and DATE DELIVERED.

5. Signature — Addressee 8. Addressee’s Address (ONLY if
X requesied and fee paid)

ANy Y

!
=~
3

vl

~

<JPS Form 3811, Feb. 1966/ /

DOMESTC RETURN RECEIPT

7. Date of Delivery / / /{7 { Z%/ :

et e —— T e - ———— e =«
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September 23, 1988

"Ms. Erin Moran Mr. Michael K. Vennewitz
Remedial Project Leader Remedial Project Leader
United States Environmental Minnesota Pollution Control Agency
Protection Agency, Region 5 520 Lafayette Road North
230 South Dearborn Street St. Paul, Minnesota 55155

Chicago, I1linois 60604

Mr. John Craun, President

Reilly Tar & Chemical Corporation
1510 Market Square Center

151 North Delaware

Indianapolis, Indiana 46204

RE: United States of America, et al. vs. Reilly Tar &
Chemical Corporation, et al.
File No. Civ. 4-80-469
Dear Project Leaders:

Pursuant to the requirements of the Quality Assurance Project Plan (QAPP) for

the Soil Investigation work task (Section 11.1. of the Remedial Action Plan), I

have enclosed corrected pages 3, 16, and 16A. While pages 16 and 16A reflect
changes in the field decontam1nat1on ‘procedures, page 3 ref]ects the correct
format of the table of contents.

Please remove existing pages 3, 16, and 16A from the QAPP section and replace
them with the enclosed pages.

Sincerely,

s e

James N. Grube
Director of Public Works

JNG/ ja

Enclosure

cc: Dick Koppy
Jim Overtoom
Bill Gregg

_/

5005 minnetonka boulevard @ st. louis park, minnesota 55416-2290 @ phone (612) 924-2500
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QUALITY ASSURANCE PROJECT PLAN ( Page: 3

8. CALIBRATED PROCEDURES

8.
8.
8

W N -

Analysis of phenolics
Analysis of Benzene Extractables
Field Measurement Equipment

Date: Sept., 1988

Number:
Revision:

8.3.1 "HNU Photoionization Detector
8.3.2 Biosnesor II Combustible Gas indicator

9. ANALYTICAL PROCEDURES

9.1 Analysis of Phenolics and Benzene Extractables

9.1.1 Summary
9.1.2 Benzene Extractables - EPA Method 907! I
9.1.3 Phenclics - EPA Method 9065 1

10. DATA REDUCTION, VALIDATION AND REPCRTING

10.1 Data Reduction and Validation

10.2 Calculations
10.3 Turnaround
10.4 Analytical Results Report

11. INTERNAL QUALITY CONTROL CHECK

11.1.1 Benzene Extractable and Phenolics
11.1.2 Duplicate

12. PERFORMANCE AND SYSTEMS AUDITS

12.1 Inter-=Laboratory Performance Surveys
12.2 Periodic In-House Audits

12.2.1
12.2.2

Performance Audits
Systems Audits

13. PREVENTATIVE MAINTENANCE

13.1 Service Contracts
13.2 Instrument Logbooks
13.3 TField Measurement Equipment

14. SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS

i4.1 External and Internal Components

14.2 Control

1602.1
14.2.2
1&.2.3

External Components:
Internal Components:

Charts
Accuracy

Precision
Limits

Accuracy and Precision Measurements
Accuracy and Precision Measurements

of 46

QAall.l
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24
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33
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6.3.3

6.4.

QUALITY ASSURANCE PROJECT PLAN Page: 16 of 46
Date: Sept., 1988
Number: QAll.1l
Revision: 2

Whenever samples are spiit with another laboratory, it is noted in the
"Remarks” section. The note indicates with whom the samples are being
split and is signed by both the sampler and recipient. If either party
refuses a spl1t sample, this will be noted and signed by both parties. The
person re11nqu1sh1ng the samples to the facility or agency should request
the signature of a representative of the appropriate party, acknowledging
receipt of thee samples. If a representative is unavailable or refuses to
sign, this is noted in the “Remarks" space. When appropriate, as in the
case where the representative is unavailable, the custody record should
contain a statement that the samples were de11vered to the designated
location at the designated time.

Field Fokms

In addition to sample labels and chain-of-custody forms, a bound field
notebook will be maintained by the sample team leader to provide a daily
record or significant events. All entries will be signed and dated.

A1l members of the sampling team will use this notebook. The notebook
will be kept as a permanent record.

Sampling Procedures

For this study, background levels of benzene extractable hydrocarbons will
be determined by testing a maximum of 10 samples classified by the sence of
smell as "clean". The City's representative will be responsible for
designating at lease one sample retrieved from each soil boring for
laboratory analysis for benzene extractable hydrocarbons. Accordingly, at
least 25 samples will be analyzed during the initial round of sampling. In
the event up to 10 additional soil borings are undertaken in a follow-up
round, at least one sample will be returned from each boring, up to a

total of 20 samples, and all samples will be analyzed for benzene
extractable hydrocarbons.

Soil samples, weighing, at least 200 grams will be obtained using the
split-barrel sampling procedure in general conformance with ASTM
Specification D-1586-84. The geologist will take possession of the split-
barrel sampler immediately upon its emergence from the borehole, prepare
all soil samples for laboratory analysis, and classify the samples in m.1.
wide mouth -ciear glass sample containers fitted with aluminum foil 1ined
caps. All samples shall be packed, cooled to a temperature less than 4 C
and shipped to the analytical laboratory on the same day.

A new pair of disposable lTatex gloves will be used for each sampling site.
Between sites, and between each use of the split-barrel sampler, sampling
equipment will be steam cleaned or washed with soap (trisodium phosphate)
and potable water.

Steam cleaning is required whenever separate phase hydrocarbons are
encountered, and is the perferred cleaning method. Soap and water
cleaning may be used in lieu of steam cleaning provided that the cleanest
available equipment (e.g., split spoons) are used and that the method is
effective in removing a]] dirt from the equipment. Following socap and
water cleaning, the sampling equipment will be rinsed with methenol,
hexane, methanol, air dried in a contaminant free area, then rinsed with
potable water prior to reuse. :
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6.6.

( QUALITY ASSURANCE PROJECT PLAN ( Page: 16.A of 46
Date: Sept., 198!
Number: QAll.1l
Revigion: 2

Field Measurement Equipment

All field measurement equipment will be controlled in accordance with
manufacturer”s specifications to ensure that measurements obtained are
accurate and defensible. Specific field measurement equipment shall
include an HNU Photoionization Detector.

Duplicate Samples
Duplicate samples will be collected by splitting the sample longitudinally

with a stainless steel knife, and each half will be placed in separate
sample jars.
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STS Consuitants Ltd.
Consuiting Engineers

3650 Annapolis Lane
Minneapotis, Minnesota 55447 January 6. 1989

{612) 559-1900

Mr. James N. Grube. P.E.

Director of Public Works

City of St. Louis Park

5005 West Minnetonka Boulevard

St. Louis Park. MN 53416-2290 STS Project 94019-A

Re: Reiily Tar Site Soil Borings for Chemical Analysis
Dear Mr. Grube:

In accordance with the Consulting Service Contract No. 1866 between the City of St.
Louis Park and STS Consultants. Ltd. amended July 18. 1988. fifteen exploratory soil
borings were drilled to nominal depths of 36 to 55 feet below the existing ground
surface. The locations of these borings was determined by the City of St. Louis Park.
approved by appropriate regulatory agencies. This work was conducted in accordance
with the provisions of the Consent to Decree in United States of America. ET AL.
versus Reillv Tar & Chemical Corporation. Housing and Redevelopment Authority of St.
Louis Park. Oak Park Village Associates. Rustic Oaks Condominium. Inc. and Phillips
Investment Company, United States District Court. District of Minnesota. Civil File
No. 4-80469. Enclosed. is a description of the work performed. as well as the re-
suits of the soil borings and chemical analysis completed. Six copies of this report
have been sent to the above address.

We have enjoyed having the opportunity to be of assistance to you on this project. If
you have any questions about the contents of this report, please do not hesitate to
contact us.

Very truly yours.

STS CONSULTANTS. LTD.

A

James H. Overtoom. P.E.
Principal Engineer

C

Donald C. Johnston
Environmentai Geologist
THO/dj

Encs.
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INTRODUCTION

STS Consultants. Ltd. has completed the subsurface exploration outlined in the Remed-
ial Action Procedure. Soil Investigation Work Task (Section 1l.! of the Remedial
Action Plan). This work was completed in accordance with Contract No. 1366 berween
the City of St. Louis Park and STS Consuitants, Ltd. The Remedial Action Procedure.
Soil Investigation Work Plan. comprised of four sections was originally submitted to
the Environmental Protection Agency (EPA) on December 3. 1986. The four sections of

the work pian consisted of:

D Site Management Plan
ID  Quality Assurance Project Plan
III) Heaith and:Safety Plan

[V) Community Action Plan

Modifications to the Soil Investigation Plan were completed. and final modifications
were submitted to the United States Environmental Protection Agency (EPA), Minnesota
Pollution Control Agency (MPCA) in September, 1988. The field exploration and labora-
tory analysis of soil samples obtained during the field exploration were completed in
accordance with the Soil Investigation Plan and Quality Assurance Project Plan for the

Soil Investigation Work Task as outlined in the above documents.

The expioraton consisted of the drilling of fifteen soil borings (B-1 through B-13).
The locations of these borings was determined by the City of St. Louis Park whom also
staked the borings and provided utility clearance for each borehole location. The
City of St. Louis Park also secured access permits for these fifteen borings. The

borings were drilled within an area bounded by West Lake Street on the north. Monitor

_ Street on the east. Taft Avenue on the west. and Minnehaha Creek on the south. STS

Consultants drilled and sampied the fifteen borings in accordance with the Remedial
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Action Plan under the guidance of an ERT (ENSUR) representative. The fifteen borings
were drilled between the dates of September 6. 1988 and September 23. 1988 to a mini-

mum depth of 35 feet. The maximum depth of borings was 33.5 feet.

The subsurface exploration procedures used and the sample retrieval procedures were in
accordance with the Remedial Action Plan. Section 1l. developed by ERT. Inc. These
procedures were used to minimize any affect on the existing chemical concentrations of
the soil. The following procedures were used during the subsurface exploration procs-

dure.

0 Only 40 hr. saferv trained workers were ailowed near the drlling activity.
Level D safety with splash protection was followed: Leve! C standby.

o  All drilling and sampiing tools were steam cleaned prior to drilling each boring.

0 The 2" O.D. split-barrel sampler was steam cleaned and rinsed with methanol.
hexane. methanol. deionized water and air dried in a contaminant-free area. The
split spoons were then wrapped in aluminum foil until used. This process was
completed prior to each use if soil was contaminated. If no contamination was
noted. the steam cleaning was excluded from the sequence.

o  Soil samples weighing approximately 200 grams were obtained in general conform-
ance with ASTM Specification D-1586-84.

o  No solvents or greases were used on the drilling toolis.

o  No smoking was permitted within 100 feet of the work area.

0 The Geologist immediately obtained possession of the split-spoon barrel and
completed accurate and defensible sample preparation including soil classifica-
tion in accordance with Unified Soil Classification System. HNU Photoionization
detector readings. and carefully noted all odors of soil sampies.

0 A new pair of disposable latex gloves were used for removal of soil from the
spiit-spoon sample barrel.

0  Only [-Chem 500 ml glass amber factory cleaned and sealed containers were used.
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Stainless stes! sampling tools were used to prepare soil sampies for the labora-
tory analysis.

Duplicate samples were collected by splitting the sample longitudinaily with a
stainless steel knife. and each half was placed in separate I-Chem sample jars.

All samples' were cooled to a temperature less than 4° C. and shipped to the
analytical laboratory on the same day by the Field Geologist.

All samples were accompanied by a Chain-of-Custody record at ail times. For ail
possession ‘transfers of sampies. the individuals relinguishing and receiving

signed. dated and noted the time of the transfer. Other information included on

the Chain-of-Custody record include:
Sampiing site identification.
Sampling data and time.
[dentification and sampie colilector.
Sample identification.

Sample description.

Number of containers per sample site.

Analyses to be performed.

Which sampies wouid not be analyzed but held for possible analysis on a later

date.
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SOIL INVESTIGATION

The Soil Investigation Plan provided that fifteen borings would be drilled. Each
boring was drilled to at least 35 feet. In the case that contaminated soil existed at

35 feet. the boring was continued untii uncontaminated soils were encountered.

The intent of the soil exploration plan as defined in the Remedial Action Plan. was to
obtain 25 sampies from the fiftesn soii borings. Of these 25 sampies. 10 were to be-
obtained from samples classified bv the sense of smell as “clean” from different
lithological soil types for background levels of benzene extractable hydrocarbons. A
total of thirteen soil borings and 23 soil sampies were classified by the sense of
smetl as “clean”. Only boring 2 had mild creosote contamination and bering 3 had
slight creosote contamination. The terms mild and slight describing qualitatively the
level of creosote contamination of soil samples was defined in the field by Mr. Bill
Gregg of ERT on September 8. 1983 during the sampling of borings B-2 and B-3. Sample
#5 a gray sand and grzivel was the contaminated soil analyzed in borings 2 and 3. The
23 soil samples that were classified as "clean” were taken from seven different litho-
logical units which were identified in the soil borings. Table 1 in the Appendix
lists the various lithologic soil tvpes sampled for analysis and the dism’i:ution of

the analysis among these soil types. These units are:

Gilacial till

Silty sand and gravel

[. Peat

2. Organic siit

3. Clay and silt
4. Brown sand

5. Gray sand

6.

7.

3.

Surface fili
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An eighth unit. surface fill was also identified but no soil sampies were collected of
this unit as instructed by an ERT representative. The surface fiil was observed in

all borings except boring 8. where no fill is thoughr to exist.

Figure 2. Generalized Surficial Geologic Column (ERT. 1983) depicts the morphology and
stratigraphic position of the geologic units observed in most of the fifteen soii

borings.

SUBSURFACE EXPLORATION PROCEDURES

The borings were driled with a truck-mounted Diedrich D-50 driil rig operated by a
two man crew with an on-site STS Environmental Geologist. The borings were advanced
to full depth using continuous hollow stem flight augers, except borings B-1 and B-2
in which rotary driiling methods using bentonite drilling fluids were used below 19.0
feet. Soil samples were obtained using the 2” O.D. split-barrel sampling procedures
in general conformance with ASTM Specification D-1586. ”Standard Method for Penetra-
tion Resistance and Split-Barrel Sampling of Soils”. Field logs of the soil and
groundwater conditions encountered and the sampling procedures used were maintained by
the on-site Geologist. Water levels measured while drilling are reported on the lower
left—cormer of the boring log. Water levels measured through the hollow stem augers
may not represent stabilized water levels. A copy of ASTM Specification D-1586 along
with enclosures describing general drilling and sampiing procedures are included in
the Appendix. Deviations to the general procedures were made to follow the Quality
Assurance Project Plan (QAPP).

A troublesome problem encountered in the saturated granular zone was the soil raising
up into the hollow stem augers. This is due to a lower hydrostatic pressure inside the
hollow stem. The water and soil under a higher pressure move‘up into the hollow stem
augers equalizing the pressure difference while driiling ahead. In order to minimize

the heaving effect of the soil and water, a flex plug (see Figure 1) was installed in
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the hoilow stem drilling bit. The flex plug stops soil but allows water to rise into
the hollow stem augers. In conjunction with the flex plug, water was added inside the
hollow stem augers creating a head pressure. These steps minimized the amount of soil
rsing into the hollow stem augers. In the event heaving of soil did occur. jetting
with City of St. Louis Park city water was used to lift soil up and out of the inside
of the hoilow stem augers. The jetting was completed with care so as to minimize any
change in the chemical concentration of soil to be sampied. These methods were ap-

proved by the on-site ERT representative.

All water added and/or jeming water was carefully documented on the drilling logs.
If not noted before sampling on the boring logs. jetting and/or adding water inside
the casing did not occur. On the two borings which driiling fluid was used a plastic
bag was placed over the split-spoon sampler and sealed above the sampier on the driil

rod with duct tape to prevent the driil fluid from entering the split-spoon sampler.

All cuttings from the soil were placed in MnDOT approved 55-gallon barrels. sealed and
stored in the designated area. Each barrel was labeled with the boring number and the

date of barreling.

At the end of each boring neat cement grout was pumped through the drill rod to the
bottom of the drilled hole until undiluted grout exited the top of the hollow stem
auger. After the removal of each 5 foot section auger. grout was poured in the top of

the augers so as to ensure completely grouted borings.
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APPENDIX

TABLE 1 - SUMMARY OF SAMPLES ANALYZED
FIGURE 1

FIGURE 2

INTERPOLL TEST RESULTS

CHANGE OF CUSTODY RECORDS

STS GENERAL NOTES

DRILLING AND SAMPLING PROCEDURES
ASTM STECIFICATION D-1586

UNIFIED SOIL CLASSIFICATION SYSTEM
SOIL BORING LOGS (B-1 THROUGH B-15)
EXHIBIT A - SOIL BORING LOCATION MAP
(Map Pocket)
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Tabie I

City of St. Louis Park

Summary of Sampie to be Analyzed for
Benzene Extractable Hydrocarbons

Boring  Boring Peat and Clay. Sand & Gravel Glacial ~ Silt. Sand
Number Description Organic Silt Siit Brown / Grav Tiil Gravel
B-1 Clean S #3 S# S #5
B-2 Mild crecsote Mild
contamination creo-
sote
S #5
B-3 Slight Slight
creosote creosote
contami- odor S #5
nation
B-4 Clean hoie S #2, S #3.
S #4
B-3 Clean hole S #7
B-6 Clean hole S #4 S #6
B-7 Clean hole S #6
B-8 Clean hole S #6
B-9 Clean hole S #2 S #3
B-10 Clean hole S #6
B-11 Clean hole S #3
B-12 Clean hole S #3 S #7
B-13 Clean hole S #2. S#3
B-14 Clean hole S #3 S #11
B-15 Clean hole S #4 Dupli-
cates
S #6
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